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INTRODUCTION 
The value of wa ter as an import ant natural re source has never been ques -
tioned , nor is there any question about the ever-- increasing demands for water . 
Yet each year a large portion of our stockpile of water for human , agricultural , 
and industrial uses in l ake s , re servoirs , and rivers i s lost through evaporation . 
Th j.s l oss leaves behind sma ller water re serves and in many cases increased con-
centration s of sa lts . The mag nitude of the water lo ss due to evaporation from 
re servoirs , lake s , ponds , and rivers for the 17 western states ha s been estimated 
by Meyers 53/ at 28 , 861 , 000 acre- f eet annually . This volume of water is suffi-
cient to provide a 6-inch layer of water over an are a the size of South Dakota . 
I ncre as ing demand for water has s timulated in teres t and research in the use 
of a monolayer film for wate r con servation . Since 1925 it has been known that 
certain chemic als when app lied to a wa ter surface significantly impede the evapo-
rati on pr oce ss . However , only in the l as t 12 years has thi s technique been 
extended to evaporation from ponds and sma ll l akes . More r e cent ly it has been 
extended to large l akes and re servo irs . The fir st major field applicati on of 
monolayer films to l arge r eservoirs in the United St ates was conducted by the 
Bureau of Rec l amation at Lake Hefner , Okl ahoma , in 1958 . Thi s important study 
was follo wed by a fie l d experiment in 1960 at Lake Sahuaro , Arizon a , and another 
in 1961 at Lake Cachuma , Californi a . Among other things , the experiments demon-
strated that large reservoirs could be cover ed with a monolayer film under 
f avorab l e wind condit i ons and that the pr esence of the film reduced evaporation . 
Lake Hefner , Lake Sahuaro , and Lake Ca chuma are located in the hot , dry 
southwestern part of the United St ates where evaporation is considered to be 
large . Evaporation in the colder dry climates in the northern part of the 
United States , although not as l arge as in the southern part, is nevertheles s 
very important . The cl imati c extremes in the northern Great Pl ains are gre at 
and studies are needed to adapt the pre sent methods of applic ation and materials 
to this region . To s tudy the effect of a mo~olayer film on ev aporation reduc-
tion in this region , a fi e ld experiment on Pactol a Reservoir was conducted in 
19 62 and 1963 by the Bure au of Recl amation and South Dako ta State University . 
Pactol a Reservoi r i s in Pennington County , South Dakot a , approx imate l y 
in the cente r of the Bl ack Hill s 20 miles west of Rap id City . The reservoir 
was created by a dam which was completed in 1956 . 
l 
BACKGROUND 
Appro aches to Evaporation Reduction 
A variety of approaches for minimizing evaporation from water surfa ce s has 
been suggested . The most prevalent suggestion s include : 
1 . Underground s torage of wa ter . 
2 . Storage of water in deep re servoirs . 
3 . Use of dikes to block off sha llow portions of a reservoir . 
4~ Loc ation of re servoirs at high elevations . 
5 . Use of windbreaks to minimize wind e ff ects . 
6 . Employment of fixed covers or solid fl oating objects . 
7 . Use of monomolecular films . 
The fir st three suggestions involve minimizing the surface are a for , 
a lthough the same amount of water may evaporate per uni t surface area from deep 
or shallow reservoir s as has been sho wn by Harding 34/, a smal l er fra,ction of t he 
water stored is lost to evaporation from deeper re servoir s . Suggest ions 4 through 
7 include approaches to actua lly reduce evaporation either by making use of cli-
matic conditions as in 4, alter ing climatic conditions as in 5, or by physically 
hampering evaporation as in 6 and 7 . Since the fir s t s ix approaches have been 
considered by F. R. Cro w 10/ and are less pertinent to this study, only the l as t 
point will be considered extensively . 
The ab ility of films to retard ev aporation was fir st reported during the 
1920 ' s by such scientists as Hedstr and 36/ , who found no e ff ect on rates of 
evaporation using unimolecular films; Ride a l 60/, who used improved techniques 
and obt ained reductions as high as 52 per cent ; and the Langmuir s 44/. The 
Lan gmuir s reported a film of long-chain alcohol , hex adec anol , to be far superior 
to any other acids or alcoho l s which had been tested . They introduced the con-· 
cept of con s idering the film as a re sistance to evaporation where the resist-
ance is ana logous to re sistance in an e lectrical circuit . During the 1930 ' s 
and '40' s , such worke r s as Sebba and Bri s coe 62/, Langmuir and Schae fer 1~/, 
and others contributed much to ward a basic understanding of the properties of 
monomolecular films . Sebba and Bri scoe s howed the need for the film ' s surf a ce 
pressure ta be greater than 10 to 20 dynes/cm if a s ignificant r eduction - in 
evaporation was to occur . Langmuir and Schae fer pointed out the effect impuri-
ties could have on reducing the r es ist ance of a film, and they considered 
2 
,· 
extensively the properties of a film which made it capabl e of retar ding evapo-· 
r ation . I t was not until 1953 that films were used in fi e l d tes ts ; these test s 
were conducted by Mansfi e ld 4~/ in Au strali a . The r esu lts of the fi e ld tri a l s 
sho we d monomol e cular film s to have s ome de finite practica l va l ue in r edu cing 
e vaporat ion . In terest was extensively aroused as a r esu lt of such fi e ld exper i -
ments , and sever a l organiz ation s in the United St ates , Au s trali a , and Afric a 
initi ated new res earch programs or exp anded exist ing progr ams to s tudy the inf lu-
enc e of different film s on evaporation under fi e l d condition s . 
Exten s ive screening tests we r e conduc ted by variou s grou ps to dete rmin e 
which materi a l or combin at ion of mater i a l s had the best properti es for reducing 
evaporat ion . Laboratory r esul ts showed straight- chain a lcohol s of 16, 18 , 20 , 
and 22 carbon cha in l engths (often symbo lized as C1 6, C1g , c20 , and c22 ) to be 
most capab le of r edu ci ng evaporation 37/ ~/ with the ab ility to reduce evapora-
tion increas ing wi th cha in l ength . Under fi e l d conditions , however , it was 
found t hat C20 and longer- chained compounds wer e too brittle and would not r e form 
adequately whe n ruptured or punctured by fo r ei gn obj ects JJ/. Various work vii th 
C1 6 and c18 showed that a combinat i on of C1 6 and c18 was actual ly superior to 
either chain length used a lone 72/ .1J../. The abi li ty of c16 and c18 t o spre ad 
was found to vary with temperature~/; the spr eading r ates of these a lcohol s 
incre ase with t empe r ature wi th c16 a l ~ - spre ad ing at a f aste r r ate than C1 s • 
A r e l a tion between temperature and evaporation reduction potenti a l of the mate-
ri a l s was a l so foun d JJ/ ; as the temperature of the wate r increased , the e ffi-
ciency of the film decreased . 
In order for an eyaporation ret ard ant to be acceptable for use on most 
re servoir s and other bodies of water , it must pass a variety of r equirement s . 
I t must no t : 
a ) cause any toxic e ff e ct on aquat ic life 
b ) ad ver se ly affect the drinking quality of the water 
c) hamper t he natural hab i ts of?fowl or anim a l life 
d ) detract from the r e cre at ional value of the body of wa ter . 
For tunately c16 and C1 g have been shown to have no adver se eff ects on f ish , 
plants , wildfowl, or animal life 35/ Jl/. The se mater i a l s have been passed 
for use in evaporation con t rol by the Food and Drug Administra tion of the U. S. A. 
and by authoritie s in Au st r ali a , Afric a , and Canada ~ 
3 
Method s of Materi a l Applic at ion Under Field Conditions 
Method s of apply ing a monolayer-forming material ar e quite varied as ar e 
the successes of th e various method s . The methods can be divided into four 
cla sses- - solid methods , liquid method s , solvent methods, and sus pension or 
slurr y me thod s . In the category of so li d methods is included the flotation 
of sol id pellet s , b locks , and small ba ll s in wire and/or gauze bas kets on the 
wa t er surf ace . Due to the r ather limited interface ar ea between the air , mate-
rial particle s , and the water , th i s method provide s a rather s low source of 
monol aye r film and , if conditions are such that contamination of the interf ace 
can occur , formation of film is even more limited 72/ 1§1. The problem i s 
largely overcome by app lying the materi a l in a powder form which a llows for a 
considerable incre ase in surf ace are a . Po wder i s usual ly dispensed from an 
agricultural- type duster 18/ or from a Robertso n grinder-dus ter which grinds 
soli d bl ock s into a powder 74/. Liquid applicat ion con s i sts of spr aying the 
melted materi a l into the air whe r e it cools before l anding on the water surface 
where it form s into a monol ayer film 1!)/ . The liquid metho d requires th at the 
film be kept at a temperature above it s melting point ( approx imate ly 50° G) and 
the moltant mat erial must te under pressure if it is to be spr ayed . 
The so lvent method r equires that the f atty a lcohol be di sso lved in a vol a-
tile hydrocarbon~ 28/ . Thi s s olution i s t hen applied to the wa ter surf ace 
or released under the water surfa ce . The insoluble carrie r evaporates from the 
water su~face , leavi ng the alcohol to form a vapor-resistant film . Kero sene , 
ga soline , and methyl a lcohol ar e some of the carri er s that have been used in 
this proce ss . When cons idering thi s method, the co s t of the solvent , poss ible 
addition of impuritie s to the film , and the danger of fir e involved must be 
con s i dered . 
Slurrie s or suspensions have in the past and st i l l are r e ceiving con s i der -
ab l e interest . They have been used by the Bureau of Recl amation 1!)/ , Texas 
Wa t er Commi ss ion 52/ , U. S. Geologic a l Survey , and other s . 
Methods of Ev a lu ating Ev apo r at ion 
Measurements of evaporation fr om wa ter surf aces have been attempted by 
many individua l s . One of the fir st was J ohn Dalton 14/ who over l 1/ 3 centuries 
ago set forth a r e l ation ship for the evaporation process wh ich i s sti ll being 
used today with only minor modific ations . The various appro ache s for 
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determining evaporat ion from l akes and reservoirs can be grouped into four major 
divisions : 
a) water-budget method 
b) mass-transfer method 
c) use of pan-to-l ake coefficients 
d) energy-budget method. 
Water-Budget Method 
where 
The ·basic equation for the water-budget method is 
E1 = 1-0-S 
Ev is water evaporated 
I is inflow from s tre ams and rainfall 
0 is outflo w and seepage 
S is change in reservoir content . 
[1] 
Acre-foot is commonly used as the uni t of volume in the term s of equation [l]. 
The water budget provides a simple, direct , and potentially accurate method for 
measuring evaporation provided each of the terms involved is known with suffi-
cient accuracy . Unfortunately, however, there are few reservoirs whe r e the 
volumes involved are kno wn with sufficient accuracy to allow the water budget 
to be of general value for determining evaporat ion. Lake Hefner i s an except ion, 
for a good wa ter budget i s avai l ab le at this re servoir 30/, which makes it par-
ticularly suitab le for checking the abi lity of the other methods to estimate 
evaporation . 
Mass-Transfer Method 
Of the five mass - tr ansfer equations studied at Lake Hefner during 1950 and 
1951, the evaporation equation based on Suerdrup's (1937 two-l ayer model) 65/ 
and Sutton's equation 64/ gave better agreement with observed evapo r ation than 
the other equations tried 51/. A semi-empiric a l equation of simi l ar form to 
Dalton's equation was devel oped using wate r-budget data : 
E = Mug (e 0 - eg) L2J 
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where 
E is the evaporation per unit time 
U3 is the wind speed at 8 meters 
eo is the saturated vapor pressure at the water surfa ce temperature 
e3 is the vapor pressure of the air at 8 meters 
M is an empirical constant. 
With this equation it was possible to compute daily evapor ation from the water 
surface with reasonable accuracy . After evaluating the coefficient of propor-
tionality (or mass-transfer coefficient) Mon a variety of different re servoirs, 
Harbeck has obtained a relationship between Mand reservoir surface area 33/. 
If the vertical flux of vapor above a water surf ace and sufficient ly close 
to the surface could be measured, then one would have essentially a direct means 
for determining evaporation . The terms involved in determining the vertic al 
flux include the element of density (p), vertic al velocity ( w) , and the specif ic 
humidity (q), where all terms must be measured in intervals of 1 to 2 seconds or 
less .• Then the product of pwq will give the r ate of transpor t across unit area 
of the horizontal plane . This turbulent flux or eddy fluctuation approa ch has 
been considered by Priestley 58/ and Munn 54/, and an instrument for measuring 
the terms involved ha s been discussed by Taylor~ 69/. Thi s approa ch to 
measuring evaporation is appealing in its directness, but suffi cient results 
for evaluating the instrumentation required does not yet appear to be avai l ab le. 
Pan-to-Lake Coefficients 
The use of pan-to-l ake coefficients has received considerable interes t for 
this method would offer a very simpl e approach to eva luat ing lake evaporation. 
The summary of monthly and annual pan-to-lake coefficients given by Kohler 42/ 
and the coefficients calculated at Lake Hefner show the variability which occurs 
in the coefficient on a monthly basis and even on a yearly basis when location 
is varied . He concluded that annua l lake evaporation can probably be estimated 
within 10 to 15 per cent (on the average) provided lake depth and climat ic 
regime are taken into account in selecting the coefficient. When results from 
pan data were used to estimate evaporation from Wayburn Reservoir, Canada , by 
McKay and Stichling 47/, some estimates were off by as mu ch as 48 per cent. In 
Australia , Mansfield j2/ and Vines 74/ have found tha t monthly reservoir evapo-
ration can be predicted with considerab le accuracy by using the relationship 
Ev = s + n Es [3J 
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where 
Ev is 
s is 
Es i s 
n is 
natural water lo ss 
seepage lo ss 
evaporat ion from a 
a constant for the 
per month from a reservoir 
standard evaporimeter pan 
res ervoir . 
The values for sand n are obt ained by using numerou s ye ar s of past records. 
Energy-Budget Method 
The energy-budget approa ch to me asuring evaporation was first app lied to 
estimating the annual evaporation from t he oce an .§1/. Later Richardson 59/ 
applied this conservation of energy principle to evaporation from l akes. How-
ever , an extensive inve st ig ation of this method for estimating evaporati on from 
reservoirs was not conducted until the Lake Hefner experiment in 1950-51 J/. 
The results of thi s inve stigat ion demon s trated that evaporation from reservoir s 
could be accurately estimated with the energy-budget method . The energy-budget 
method has since been used to evaluat e evaporation from Lake Mead 38/. 
The energy-budget approach i s bas ic ally an application of the conservati on 
of energy . Energy which comes into a body, the reservoir in this case , must 
just equal the gain in stored energy in the r eservoir plus whatever energy 
leaves the reservoir . Incoming energy to a re servoir comes from the sun, atmos-
phere , rainfall , and surface inflow, while ou t going energy goe s into r ad i at ion, 
heat conduction, evaporated water , and surf ace ou t flo w. The energy-budget equa-
tion may be expressed as 
[ 4] 
where 
Qs is incoming solar r adi at ion 
Qr is reflected solar r ad i ation 
Qa is incoming long-wave r adi a tion 
Qar is reflected long- wave r adia tion 
Qb s i s long- wave r adiat ion emitted by the body of water 
Qe is ene rgy utilized by evapo r ation 
Qh is energy conducted from the body of water as sensible he at 
Q\f is net energy advected into the body of water 
Qw is energy advected by the evaporated wa ter 
Qo i s the increase in energy stored in the body of water. 
Heating due to chemical change s and bio logic a l pro cesses i s neglected as i s the 
component which pertains to energy t r ansfer in to and ou t of the banks and bottom 
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of the r eservoir . These componen ts are sma ll for l arge reservoirs when compared 
with other terms in the equation . 
To obtain the energy used for evaporation (Qe ), one needs only to re arr an ge 
equati on [4] and subst itut e the follo wing r e l ations : 
where 
C 
L 
R 
Te 
Tb 
The resulting 
Qh = RQe 
cQe (Te-Tb) 
Ow= L 
is specific h~at of water 
is l atent he at of vaporiz ation 
is the Bowen r atio 
is temperature of evaporated water 
is arbitr ary reference tempe rature . 
equation is then 
Qs - Qr+ Qa - Qar - Qbs - Qo + Qv 
l + R + c(Te - Tb) 
L 
[5] 
[6] 
[7] 
When al l terms on the right s ide of equat ion [7] ar e measured , evaporation can be 
determined for any period. Due to t he l ack of accuracy in me asuring some of the 
terms involved, the energy budget as applied to reservoirs is not con sider ed 
accurate for periods shorter than 10 da ys J/. 
The terms involved in equation [7] are obtained in a variety of ways . Solar 
r ad i at ion (Qs) which varies in wa ve l ength from 0 .15µ to 4µ is usually me asured 
using an Eppl ey pyrheliometer . Refl ected sol ar r adi a tion (Qr) can be obtained 
directly by placing a pyrheliometer upside down over the water surf ace or 
indirectly from so l ar r adiat i on us ing the procedure of Koberg 39/. Koberg has 
developed the rel at ionship between r e flected solar r ad i ation and incoming sol ar 
radi ation for cle ar and cloudy days . A cle ar day i s defined as one in which the 
r atio is less than 0.8. 
Incoming long-wave r ad i at ion from the atmo sphere (Qa ) having a wave-length 
r ange from 4 . 0µ to 80µ 29/ is commonly measured using a Gier and Du nk l e-type 
total hemi spheric al radiometer~?), which is commonly referred to as a fl at-
plate r adiometer . A variety of other tot al-radiat ion in s truments is avai l able 
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and they have been listed by Gates 24/. Since the val ue s from these ins truments 
give total incoming radi at ion, it i s necessary to subtract the value for sol ar 
radiation from the total to obtain the long-wave r adi ation value. 
The reflectivity of a wa ter surf ace for atmo spheric radi ation i s equ al to 
0 0 
about 0.03 for a wa ter temperature r ange of O to 30 C, as was shown by me asure-
ment s by Gier and Dunkle 26/. Since the wa ter- surf ace temp er ature of re servoi r s 
i s usually within this temperature r ange, the r eflected atmospheric r ad i a tion is 
computed by multiplying the atmo spheric r adi ation by this r eflec t ivity. The 
long-wave radi ation emitted from the re servoir (Qbs ) is calcul ated by multiplying 
the value obtained from the Stefan-Boltzman l aw for blackbody r adiation by 
(1-0.03). 
The Bowen ratio is used to obtain the rel ation ship between the energy going 
into evaporation (Qe) to that going i nto sensible he at (Qp). Th e Bowen ratio]/ 
is expressed as follows: 
where 
p 
R = 1000 
P is a tmospheric pres sure 
S i s a constant· 
To is water-surface temperature 
Ta is temperature of the air 
p(To-Tal (e -e 
o a 
e i s saturated vapor pre ssure at the water- surf ace temper ature 
0 
ea i s vapor pres sure of the air. 
[8] 
The limiting values of Sare 0.58 and 0.66, depending upon th e s t ate of the 
atmosphere. A value of approximat ely 0. 61 for S was concluded by Bowen to be 
the be s t value under normal atmospheric conditions . 
Net advected energy (Qv) is the net gain in energy from inflow, outflow, and 
rainfall. The volume and temperatur e of inflow and outflow water and r ainf all 
are required for the calcul ation of Qv· The wet-bulb temperature during r ain-
fall is t aken to be th e temper ature of t he r ain 31/. Volumes and temper ature s 
are a lso needed for the variou s l ayer s of a re servoir in order to determine 
stored energy in the reservoir at the beg inning and ending of ea ch period of 
time under study; thi s period i s gener a lly t ermed a thermal-survey period. The 
stored energy at the end of the thermal- survey period minus the stored energy 
at the beginning gives the ch ang e in s tored energy (Q0 ). The t emper atures of 
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the various layers are obtained by measuring the temperature at definite inter-
vals of depth at a variety of sites on the reservoir. The volume of each l ayer 
of water is obtained from the volume versus stage height curve cons tructed from 
a contour map which is usu ally made at the time of construction of the dam . 
Anderson 1/ has pointed out th at the energy-budget equ ation can be used 
even on reservoirs where the water budget is not sufficiently accurate to allow 
the determination of evaporation from the water-budget equation. The wider 
applicabil ity of the energy-budget equat ion results, first, from the nature of 
equation [7] and the relative size of the various energies involved relative to 
Qe and , secondly , errors due to error in volume determinations can be minimized 
by intelligent selection of the arbitrary reference temperature. 
Methods of Evaluati ng Evaporati on Reduction 
In order to evaluate the ab ility of a monomolecular film to reduce evapora-
tion, it is necessary to know both the evaporation which occurs with the film 
present and the evaporation which would have occurred if no film had been 
present. There are basically only two methods which give both the evaporation 
which did occur and that which would have occurred. One method developed by 
Harbeck and Koberg 32/ combines energy-budget and mass-trans fer techniques, 
while the second method which has been used by Vines 74/ uses wa ter budget and 
a pan-to-lake relationship. A third method in common use , the "USBR Simplified 
Method," provides only a value for evaporation reduction. 
Energy-Budget and Mass-Transfer Method 
W~en a monomolecular film i s applied to a water surface , the water tempera-
ture near the sur f ace increases and, therefore, stored energy increase s . How-
ever, as the temperature increases , the return of energy to the atmosphere by 
back radiation (Qbs) and conduction (Qh) incre as es . The authors, Harbeck and 
Koberg 32/, ass ume that the temperature increases until the energy which would 
have gone into evaporation is dis s ipated by the increase in back r adiation and 
conduction; and when this point i s obt ained , change s in stored energy due to the 
film become negligible. The assumption that stored-energy changes due to the 
film can be neglected is questionab le and ha s been discussed by Koberg 40/ 41/, 
who showed no apparent unseason able change in average reservoir temperature for 
Sahu aro Lake or Lake Cachuma during film treatment periods; however , according 
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to Koberg an unseasonable change in wa ter- surface temperature wa s noted at Lake 
Cachuma. Crow 2/ showed a signific ant change in s tored energy in small pond s 
(7 feet deep) during film application. 
Assuming Qe, Qbs' and Qh are the only terms influenced by the film, it 
follows that the net change of the sum with and without the film must equa l 
zero . Then 
where the symbols with primes refer to va lues obtained with a film. During the 
calibration periods , the energies which go into evaporation and conduction are 
related to their respective heat- and mass-trans fer equation, 
[10] 
[11] 
and the constants N and Kare evaluated. Equations [10] and [11] along with the 
equation for back radiation substituted into equation [9] give s 
0.970o[(T~ + 273) 4 - (I0 + 273) 4] + [peEtL - Nu(e0 - e a )] 
+ Ku(T~ - T0 ) = 0 [12] 
Equation [ 12] is a function of I 0 only s ince e0 i s a single-va lued function of 
I 0 • Equation (12j is solved for I 0 and the corre sponding value for e0 substi-
tuted into equation [11] gives the evapor ation t hat would have t aken pl ace had 
the film not been present . The evaporation reduction can be eas ily determined 
by considering the actual evaporation as computed by equation [4], which i s 
modified slightly to obtaining Qh by equation [10], and the es timated evaporation 
had no film been present. 
Strictly spe aking, the he at- and mas s-transport constant s in equation s 
[10] and [11J for nontreatment periods are not the same as tho se for tre atment 
periods , as was pointed out by Mans fi el d ,.2Q/. Since the pre senc e of the film 
reduce s the development of wave s , the wind movement near the wa t er surface 
would not be the s ame for trea t ed and untre ated surf ace s . However, this influ-
ence on the transport constant s i s beli eved to be small. 
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Water-Budget and Pan-to-Lake Relationship Method 
The pan-to-lake relation ship us ed by Vines and Mansfield is given in equa-
t ion [3]. Making use of this equation with values for sand n determined from 
past reservoir and pan records, a prediction can be made of the evaporation 
whi ch would have occurred during any specific time period . This equation , then , 
made it pos s ible to determine the evaporation (Ev) which would have occurred 
during a treatment period if no film had been pre sent . The value for evapora-
tion which did occur with the film present (E~) i s obt ained by subtracting 
seepage losses from the measured water loss during the treatment peribd. Know-
ing Ev and E~, the evaporation reduction can be determined . 
Unfor tunately there are some major problems involved in making general use 
of thi s method . Many reservoirs have a large volume of inflow and/or outflow, 
relative to the volume of water evaporated , during major portions of the ye ar, 
and the error involved in measuring the inflow and/or outflow volumes can cause 
considerable error in the calcul ated evaporation . Also, if typical climatic 
conditions do not exist during the film applic ation period , the value used for 
n may not be valid, and in general f or many location s large vari ations in the 
coefficient relating pan evaporation to l ake evaporation have been noted during 
di fferent seasons of the year. 
USBR Simplified Method 
The energy-budget method involves the need for considerable equipment , 
personnel and precalibration periods to eva l uate the evaporation reduction, and 
the water-budget and pan-to-lake rel ationship method is of quite limited 
app lic abi lity. Therefore , a simpler method of e s tim ating evaporation reduction 
is continually being sought . Florey, Garstk a , and Timblin 16/ have developed a 
"Simplified Method" of estimating evaporation reduction by monol ayer films. The 
simplified method has been used to evaluate evaporation reduction at Lake 
Hefner 1.§/, Lake Sahuaro 19/, and Lake Cachuma lb/• The s implified method 
makes use of the mass-trans f er equ ation [11]. Equat ion [11] i s modified to 
take into account the fraction al surface area (C) covered by a fully compressed 
film and an evaporation reduction f actor (f). According to their method , the 
per cent evapo r ation reduction (ER) i s given by 
[13] 
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The sum is taken over the number of 3-hour increments for which an evaporation 
reduction value is desired. 
Strictly speaking, the wind s peed and saturated vapor pressure (e0 ) in the 
numerator and denominator of equation [13] are those of an untre ated surface. 
Using value s for a tre ated surf ace , as is usually done , wi ll introduce an error. 
Vin es ~ has shown th at monomolecul ar films decre ase the development of waves 
so it follows that the roughne ss parameter would be diffe r ent for the treated 
and untre ated surface. The wind ve loci ty profiles ne ar the water surf ace wi ll, 
therefore, be different between the two case s but this difference would decrease 
with height above the water. The influence is probab ly small at the standard 
height of 2 meter s , as was pointed out by Frenkiel 22). The error from using 
values obtained under film conditions in this equation is reduced by the fact 
that both occur in the numerator and denomin ator . However, the most critical 
par ame ters in the equation are the fr act ional coverage (C) and the evaporation 
r eduction f actor (f). Since C can be measured relatively accurate ly and if the 
f obtained from class A evaporati on pans a l so appli es for a reservoir, then the 
simplified metho d can be con s idered a reliable estimate of the evaporati on 
reduction from a water surface as a result of a monolayer film. It shou ld be 
noted that f has generally been con s idered to vary only with water surface 
t emper ature; however, recently Bloodworth (1 964) 52/ h as shown that f i s a l so 
a function of both wind speed, for wind speeds of l ess than 4 mph , and to some 
extent a function of rel at ive humidi ty . 
The author s of the s implifi ed method have recently stated: "when the 
' simplified method' was formulated, it was never expe cted that the product 
of the four parameters would agree with the evaporation savings determined 
by the water budget, energy budget, or other techni ques . I t was hoped, however, 
that the product of these paramet er s would be proportional to the true value 
for t he saving s and that this constant of proportiona li ty cou l d be deter-
mined." 1/ No valid va lue for the constant of proportionali ty between the 
result s from experiments wher e both the energy- budget method and the simplified 
method have been used exists as can be as certained from Tab l e 1. Part of the 
variation shown in the rel ationship can cert ainly be attributed t o the differ-
ent conditions wh ich existed and materials us ed during ea ch of the studi es . 
Unfortunate ly the parameters involved in equation [13] have not been measured 
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during many field tests, so simplified method values cannot be calculated and 
compared with the test results. 
Table 1. Comparison of Evaporation Reductions 21/ 
Computed evaporation savings 
Test and period Energy budget method Simplified method 
% % 
Lake Hefner (1958) 
July 8 through October 1 9± 5 3.4 
Sahuaro Lake (19 60) 
October l through November 17 18± 5 21 
Lake Cachuma (1961) 
July 25 through September 24 9 19 
A variety of properties of monolayer films have been mentioned and a number 
of approa che s to applying a film discussed. Numerous field tests have been 
conducted using these methods of applic ation , and the resulting evaporation 
reduction due to the film has been evaluated by using one or more of the evalua-
tion methods mentioned. The results from the field tests are quite varied with 
reductions being reported from O per cent 1.!/ to as high as 68± 21 per cent 22/. 
Unfortunately much of the work reported does not give adequate information per-
taining to film coverage and factors affecting the film's ability to reduce 
evaporation . While in other studies, often where the wind speed has been high, 
coverage has been so low as to make evaluation of evaporation reduction 
difficult. 
A more thorough coverage of the above-mentioned subjects is available from 
a variety of sources , a few of which will be mentioned. A monograph edited by 
La Mer (1962) 43/ presents in considerable depth a number of papers on laboratory 
and field experiments . Reviews of evaporation literature have been given by 
Deacon, Priestley, and Swinbank in a UNESCD publication (1958) 15/, by Mangin 
and Randall in a Geological Survey professional paper (1960) 4~?; and by Tanner 
in U. s. Army Engineer Waterways Experiment Station paper (1962) !2.7/• A 
bibliography of Evaporation Measurement and Evaporation was presented, respec-
tively, in the August and November, 1959, copie s of Meteorological Abstr act s and 
Bibliography 17/ ]!)/. 
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OBJECTIVES 
The basic objective of the Pactola Reservoir experiment was to evaluate 
the effect of a monol ayer film on evaporation in the Northe.rn Gre at Plains 
Region. The energy-budget and mass-transfer technique was selected as a means 
of evaluating the effectiveness of the film on reducing evaporation, and it was 
decided to measure the necess ary parameters involved in the simplified method 
so values from it could be compared with tho se from the ene.rgy-budget and mass-
transfer technique. Since a filmrs compression and behavior on a water surface 
determine to a large extent the evaporation reduction which will result, these 
properties were to be investigated in conjunction with the basic objective. 
In many instances new instrumentation has recently been developed for 
measuring the vari ab les involved in this study. To better evaluat e the new 
instruments under field conditions, it was decided to use these new instruments 
wherever possible and then compare thei.r results wi th those of a more standard 
procedure to be used at the reservoir. 
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METHODS AND EQUIPMENI 
Reservoir 
Pactol a Reservoir is particularly we ll suited for this type of study since 
low wind speeds are experienced at the reservoir, it ha s a rel atively small sur-
face area , and high steep banks surround most of the re servoir. The low wind 
speeds make it possible to maintain a high film coverage on the reservoir, and 
the steep banks a llow for good observ ation of film coverage and film behavior. 
The r e l ative ly sma ll surf ace area , which generally varied from 200 to 600 acres , 
made possib l e the thorough and conc entr at ed me asurement of vari ables involved in 
the study . 
Pacto l a Reservoir i s located in Pennington Count y, South Dakota , approxi-
mately at l atitude 44° 04 ' north and longitude 103° 29 ' west of the principa l 
meridi an . Th e area , located 20 mile s wes t of Rapid City, i s on Mountain Standard 
Time . The r eservoir was created by a dam which was completed in 1956. It i s 
loc ated in an ar ea of the Bl ack Hill s where th e geological material is compo sed 
l arg ely of s l ate and mica s chi st . The climate in this are a is cool enough during 
the winter month s to cause the re servoir to be genera lly froz en over during all 
of J anuary, February, and March . 
Thi s r eservoir has a conservat ion storage capacity of 55,838 acre-feet and 
an add itional flood s tor age capac ity of 43 , 296 acre-feet for a total capa city at 
the spillway cre s t of 99 ,134 acre-feet. The spillwa y crest i s loc ated at an 
e1evat ion of 4 , 621 feet above s ea l eve l, while the elevati on of the top of con-
servation storage is 4,580 feet. The inlet s ill of the outle t works is located 
at an elevation of 4,440 feet, which allows for only 137 acre-feet of de ad 
stor age . 
Rapid Creek, which drains a surface are a of 319 square miles , is the main 
source of inflow to the reservoir. The U. s. Geological Survey , Water Resources 
Divi s ion, me asure s the creek flow above and below the re servoir. 
The impounded water in the re se rvoir i s used as a wa ter supply for Rapid 
Ci ty and for irrig ation in Rapid Valley. Th e re servoir i s enjoyed by large 
numbers of boaters , wa t er skiers , and fi shermen . A wide variety of wild animals 
and birds a l so makes use of the re servoir. 
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An aerial photograph showing the reservoir in 1962 is shown in Figure 1, 
and contour maps showing the reservoir at conservation storage capa city are 
presented in Figures 2 and 3. The location of instrumentation and equipment 
pertinent to this study is displayed in the figures. 
Monomolecular Film 
Material 
The fatty-alcohol monolayer materi al used in this study was a tallow-b as e 
hexadecanol and octadecanol materi a l spe cifically manufactured for evaporation 
reduction. The chemical analysis . of the flake-formed materi al was: 
36% octadecanol 
54% hexadecanol 
10% short chain alcohols 
For the 1962 field test, the chemical arrived at the re servoir in the fl ake 
form and was melted, then sprayed on the water by means of a boat and automatic 
dispensers. 
During the 98-day 1963 field test, 33,000 pounds of materi a l was applied 
to maintain a monolayer on the water surface. Twenty-nine thousand pounds was 
powdered material formed by grinding the flake material. A picture of the 
ground material is shown in Figure 4. The remaining 4,000 pounds of materi a l 
used during the 1963 test was formed by so lidifying a molten spray. A picture 
of this powdered material is shown in Figure 5. As shown in the figures, the 
major difference between the powders was in the shape of the individual particles. 
The powder formed by spray contained spheri cal particles, while the powder formed 
by grinding contained irregular-shaped particles wi th sharp edges. The particle 
size distribution of the two materi als determined by the Bureau of Reclamation 
is shown in Table 2. 
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Figure 4. Mi cro s copic photograph of the fl ake 
materi a l a fter being ground . 
Figur e 5 . Micro s copic photograph of the powdered 
materi a l formed f rom molten spray . 
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Table 2. Particle Size of Powdered Alcohol Samples 
Sample 
Particle size (mm) 
Ground material .02 .035 .05 .07 .09 .. 13 .18 .. 25 .. 35 .49 
0.5% 1.0% 0.5% 9+8% 19.5% 24.2% 28.4% 13.5% 2.3% 0.3% 
Particle size (mm) 
.06 .. 09 .13 .19 .26 .37 .53 .75 1.1 Sprayed material 1.8% 1.8% 10.9% 22.0% 25.4% 23.6% 8.5% 4.8% 1.2% 
Method of Application 
Liquid~- Over a period of severa l years, the Bure au of Reclamation 20/ 
has developed an automatic dispenser that sprays molten materi al into the air 
over the water surface. The dispen sers are automatic in the sense that they 
dispense only when the wind is· in a direction which will carry the materi a l from 
the dispenser onto the reservoir and the amount of material sprayed is propor-
tional to wind speed. The molten material is sprayed as a fine mist which 
solidifies and falls upon the water as finely divided particles. A monolayer 
spreads on the water surface from the particles. 
In 1962, 12 of these automatic dispenser s were placed on rafts, shown in 
Figure 6, and the latter attached to the shore. Since Pac tola appeared to have 
no prevailing wind, the rafts were distributed around the perimeter of the 
reservoir. 
Soon after beginning the monol ayer material dispensing, it became apparent 
that the automatic dispensers were not maintaining a high film coverage on the 
reservoir. In fact, a coverage of less than 10 per cent was common and the 
highest coverage observed was 40 per cent. The inadequacy of the dispen sers 
for maintaining a high coverage on this reservoir was a result of the high, 
steep bank surrounding the res ervoir which caused unusual wind turbulence near 
the shore. This wind turbulence tended to keep the film primarily around the 
outer edge of the reservoir. 
In order to maintain a higher film coverage on the re servoir, a technique 
first used at Lake Sahuaro in 1960 for dispensing directly from a tank 
in the boat was utilized. The molten material was transferred from a melting 
tank on shore to an insulated tank in the boat. The boat t ank was equipped 
22 
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Figure 6 . Automat ic dispenser on Pactol a Reservoir . 
Figure 7. Boat sprayer used to apply the monolayer 
film material. 
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with an electric heater which could be used to prevent the material from solidi-
fying in the tank when the boat was tied at the dock. A compressor also mounted 
in the boat was used to keep the molten alcohol under a pressure of 125 lbs/in2. 
The spray nozzle, shown in Figure 7, was mounted on a boom about 2 meters above 
the water surface. To initiate spraying, one needed only to turn a valve to the 
proper position. The tank was equipped to dispense up to 2 hours without 
refilling. 
During the daylight hours the monolayer material was dispensed from the 
boat while at night the automatic dispensers were turned on in an effort to 
maintain a high degree, of coverage at night when it was not practical to dispense 
from the boat. This combination procedure was found to be effective for main-
taining a high film coverage on this reservoir. 
Dust. With the film application experience obtained during the summer of 
1962, it was decided that many of the problems associated with dispensing the 
molten material could be overcome by applying the material as a dust. Dusting 
has the advantage of reducing the cost required to melt the material and other 
as sociated costs of handling hot materi a l to prevent solidifying before appli-
cation. For the 1963 field test, the fl ake film-forming material was ground to 
a finely divided powder. The powdered material was stored in 50-pound bags in 
a cool place until needed in the te s t. Daily supplies of materi a l were taken 
from storage and sieved through a 1/4-inch mesh screen before applying "80 the 
water. 
Pictures of the duster used to apply the materi al during the 1963 field 
test are shown in Figure 8. The duster was composed of several parts: a 
2 1/2-horsepower gasoline driven engine and associated pulleys indicated in 
the figure with arrow A, a 35-pound hopper indicated by arrow B, a high-speed 
fan and housing indicated by arrow G, and conducting tubing indicated by arrow 
F. The hopper contained a slowly rot ating agit ator to keep the material flowing 
freely into the air stream. A hole indicated by arrow C was located in the 
bottom of the hopper and served as the opening into the air stream. The size 
of the opening in the bottom of the hopper was regulated by the lever indicated 
by arrow D. The conducting tubing was wire-reinforced rubber for a short dis-
tance and then fastened to rigid polystyrene tubing of the s ame di ameter. The 
air temper ature and direct solar r adi ation along the tube was not great enough 
24 
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Figure 8. Duster used during the 1963 field test. 
I 
enough to require additional insulation . 
The major clogging problem of the duster occurred at the junction of the 
fan housing and the outlet tube , indicated by arrow E. This opening had to be 
cleaned about twice daily to maintain free flow of the materi al. During the 
dusting operation, the f an blades became coated with the material. Thi s coating 
varied in thickness up to about 1/8 of an inch and had to be cle aned off about 
once a day. Occ asionally a large pie ce of this co ating would fly off the fan 
blades and pass out the outlet tubes. The resulting differential coating on the 
fan blades caused some increased vibration of the duster and breakage of the f an 
blades . During the continuous dusting operation, a set of fan blades had to be 
replaced about once every 4 weeks. 
The duster in operation on the reservoir is shown in Figure 9. The pow-
dered materi a l was blown a considerab le distance behind the boat. The height 
dust was blown into the air could be regulated by adjusting the elevation of 
the outlet tubes. The amount of material flowing from the hopper into the air , 
regulated by lever D, indicated in Figure 8, could be easily regulated by the 
operator from the seated position. With this arr angement the operator could 
steer the boat and regul ate the dusting rate . An extra supply of materi al was 
carried in the back of the boat. The 14-- foot dusting boat used in the fi eld 
test could carry about a half-day ' s supply of material . The dusting boat was 
powered with a 40-horsepower outboard motor. 
Use of this small dusting boat has many advantages for maintaining a 
monolayer film on a small reservoir such as Pactol a . The small open are as 
which occur in the film from time to time during the day can be covered quickly 
without unnece ssa ry waste of materi a l . During periods bf high wind speeds it 
is probably ine fficient to attempt to keep the reservoir covered. However, 
once the wind speed i s reduced, the dusting boat can recover the reservoir 
quickly. The dusting boat is versatile and the operator can take advantage of 
the wind speed and direction in ass i sting in obtaining a film coverage. The 
dusting boat can apply the materi a l on the windward side of the reservoir, and 
the wind will assist in spreading the film acro ss the reservoir. On Pactola 
Re servoir this was found to be a very effective wa y of obt ain ing and maint ain-
ing a high degree of film coverage . The most efficient use of the material 
was obtained by app lying the materi a l a t a low flow rate and incre as ing the 
number of passes with the boat. 
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Film Behavior 
Figure 9. Boat and duster in operation applying the 
hexadecanol . 
Ideally, once a monolayer film is es tabli shed on the water surf ace , it 
would remain in place in a fully compressed state for a period of weeks or even 
months. Unfortunately under fi eld conditions the film is affected by a variety 
of factor s so complete coverage of the wa ter surf ace with a compres sed film is 
seldom achieved. A knowledge of the c0~ditions and behavior of the film under 
field conditions is essential if the 1 ~vn lems involved in maint aining a film and 
its ability to reduce evaporation are to be understood . 
Effects of Wind. Wind i s known to be a dominant factor affe cting the mono-
molecular film coverage on a water surf ace 72/ 2§/. Due to the frictional for ces 
between the air and the water surface , a shearing force result s which cause s the 
surface layer of water to move in the direction of the wind . When the film is 
present , it also moves with the wind , thus causing the film to be blown toward 
the shore . Figures 10 and 11 show graphically the close rel ationship between 
the per cent of the reservoir covered with film, the wind speed , and the time of 
day ( a 24-hour clock system is used ). When the wind speeds shown are high , the 
coverage is low and the converse i s a lso true . The 2-week treatment period 
shown in Figure 11 i s typical of the other 1963 periods . The per cent cover-
age versus wind speed i s represented for 1962 and 1963 in Figure s 12 and 13. 
The lines representing the line ar rel at ion ships have simil ar s lope, but the 
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Figure 14 . Coll apsed film on Pactol a Reservoir . 
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line for 1963 i s loc ated in a higher pos ition r eflecting the higher aver age film 
coverages in 1963. The higher aver age coverage in 1963 result s from the improved 
method of materi a l appl ica tion . The dusting bo at could make smal l applic ations 
of materi a l on uncovered are as during low winds, and during high winds ( about 8 
to 12 mph) a greater r ate of app lic at ion could be used, thu s making possible 
higher coverages at both. low and high wind speeds . 
When the film i s blown to the shore of a r eservoir, it coll apses and forms 
a white stringy subst ance, sometimes termed scum . Pictures of this substance 
are shown in Figure 14 . The se pictures were t aken in a bay of the r eservoir and , 
a l though thi s s cummy substance was frequently observed , it was usually found in 
much smaller quantities than shown in these pictures . 
Ef fici ency .£.f Film. The efficiency of a film or its ability to ret ard 
evaporation depends greatly on its compress ion . Laboratory results have shown 
37/ !]/ that, if a film is not compressed above 15 dynes/cm , it s ab ility to reduce 
evaporation is limi ted and that a film to be efficient should have a pressure of 
25 dyn es/cm or greater. 
Because of the importance of film pressure, extensive oil drop surveys 71/ 
from a bo a t were conducted frequently, and the results of the surveys were com-
pared with film coverage maps drawn by an ob server from an observation point on 
shore . Except during conditions with no wind , which were r are , the oil surve y 
maps of film coverage areas of 25 to 35 dynes/cm were nearly identical with areas 
of film coverage visible to the ob server on shore . A map of film coverage and 
film pressur es is shown in Figure 15 . The width of the dark line separ ating the 
compr essed f ilm from the area of no film represents the area of monolayer with 
le ss than 25 dyne s pressure. 
A dramatic example of a compressed film ' s ab ility to reduce evaporation was 
often evident by the presence or absence of large areas of fog in the early morn-
ing hours . No fog would occur where a film was present but would occur profusely 
over nonc overed areas. Various fi shermen on the reservoir frequently remarked 
how it would be foggy until the bo at and duster would make a pass in their area 
and then the fog would rapidly dis appea r . In Figure 16 fog is drifting from an 
uncovered are a in the background onto the covered area in the foreground . Figure 
17 shows fog rising from an are a that when ex amined from a bo at was found to be 
uncovered whi le the area immedi ately around the fog was covered . 
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Map of Film Coverage and Film Pressures 
as Obtained from Oil Drop Survey at 
Pactola Reservoir, South Dakota 
AUGUST 8, I 963 
TIME 9:40 - 10:35 AM 
OBSERVER Dick Oakland 
LAKE AREA 571 Acres 
AREA COVERED 296 Acres 
PER CENT COVERED 52% 
REMARKS Wind Avera ge 4 m.p .h. 
Figure 16 . Fog drifting from uncovered surface 
visible in background . 
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Figure 17. Fog rising from an uncovered portion of Pactol a Reservoir. 
Spreading Ability. The ability of a monol ayer to form and spread r apidly 
from particles applied to the water surface is a necessary quality for originat-
ing and maintaining film coverage . An example of the abi lity of the film to 
spread is demonstr ated in the series of pictures in Figures 18 through 20. Two 
boats started dispensing powdered materi a l at the same time from where the tip 
of the arrows indicate in Figure 18. Narrow strips of film formed from the 
powdered material spread by the bo ats ar e already visible in this picture. ln 
the second picture, Figure 19, taken 10 minute s l ater, the film strips are about 
250 feet wide. The third picture, Figure 20, shows the width of the strips 20 
minutes after the first picture was t aken, and the s trips at this time are about 
500 feet wide. The ed ge s of the strips started to meet in some locations a fter 
30 minute s . 
A second facet of spreading i s a film's ability to spre ad into an area 
where the film has been mechanic ally destroyed. Such mechanical destruction 
occurs when a motor boat passes through a film-cover ed area . To study film 
closure, a wedge was designed wh ich when pulled behind a boat would scrape a 
constant width of film off the water surfa ce. The uncovered water surf ace behind 
the wedge was visible under condition s of a low wind speed and the length of time 
for the film to again cover the open strip could be easily me asured . Figure 21 
shows the wedge being pulled behind a bo at . Figure 22 was t aken just after the 
boat stopped , and Figure 23 and Figure 24 were t aken at 1-minute intervals after 
Figure 22. Figures 22, 23, and 24 ~ho w cle arly the uncovered area left behind 
the wedge. Figure 25, t aken 2 1/2 minute s aft er the boat stopped , shows the 
film completely rehealed behind the wedge. 
Wedge experiments were conducted at various times in the 1963 treatment 
period and during this time the water-surface temperature varied from 24.5°C to 
16.5°C. Th~ time of film closure behind the wedge under field conditions showed 
no significant change with thi s water temperature variation. 
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Figure 18. Narrow strips of film forming from powder 
dispensed from two boats . 
Figure 19 . Strips of film 10 minutes l ater . 
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Figure 20 . Strips of film at a l ater time . 
Figure 21 . Wedge being pulled th.rough the water 
at Pactola Reservoir, 1963. 
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Figure 22 . Wedge and open strip just after the boat 
stopped . 
Figure 23. Wedge and open strip 1 minute after the 
boat stopped . 
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Figure 24. Wedge and open spot 2 minutes after the 
boat stopped. 
Figure 25. Strip recovered with film shown 2 1/2 
minutes after the bo at stopped . 
Instrumentation and Computation 
Energy-Budget Method 
Instrumentation. A variety of instruments i s needed to determine the com-
ponents in the energy-budget method of measuring evaporation. In 1962 an energy-
budget station was located on the south shore of P actola Reservoir to record 
many of the energy-budget terms. The s t ation is shown in FiguTe 26, and con-
si s ted of radiation instruments, a thermocouple psychrometer, potentiometric 
recorders, rain gauges, evaporation pans, and a Cummings radiation integrator. 
A close-up of the radiation instruments and thermocouple psychrometer is shown 
in Figure 27. The radiation instruments and thermocouple psychrometer were 
recorded on multipoint potentiometric recorders enclosed in protective housing. 
In 1963 the energy-budget station was located on the dam at the north side 
of the reservoir. The station is shown in Figures 28 and 29, and consisted of 
radiation instruments, a thermocouple psychrometer, a dew-point temperature 
sensor, r ain gauges, evaporation pans_, and a Cummings radiation integrator .. A 
close-up of the radiation instruments, thermocouple psychrometers and dew-point 
sensor is shown in Figure 30. The recording instruments were housed. in an instru-
ment trailer, the interior of which is parti ally shown in Figure 31. The instru-
ment trailer contained the necessary recording equipment to obtain a constant 
record of the energy-budget instruments. The temperature in the instrument 
trailer was maintained between 16° and 26°C by means of a heat pump. 
Also, in 1963 an instrument site was located on the south shore of Pactola 
Reservoir near the 1962 energy-budget station. The instrument site is shown in 
Figure 32, and consisted of a thermocouple psychrometer, net radiometer, and 
recording equipment. A close-up of the thermocouple psycrhometer is shown in 
Figure 33. As seen in the figure, the thermocouple psychrometer was located 
about 5 meters from shore in the water 2.5 meters above the water surface. A 
close-up of the net radiometer is shown in Figure 34. The net radiometer was 
pl aced on a boom from a raft and was po s itioned l meter above the water surface. 
The depth of water at the net radiometer location was 4 meters. 
Ins trument rafts like those shown in Figure 35 were positioned on the reser-
voir to record the water-surface temperature and wind speed. ·, Three instrument 
r afts were located on the reservoir in 1962, four in 1963. The temperature-
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Figure 26 . 19 62 eneTgy-budget s t ation loc ated on 
the south side of Pactol a Reservoir. 
Lf \ :'._ 
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Figure 27 . Pyrheliometer , fl at-pl ate r ad iometer , and 
thermocoup l e psychrometer at energy-budge t 
s t at ion . 
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Figure 28. 1963 energ y- budget s t ation located on the 
dam site a t Pactol a Reservoir . 
Figure 29. Evaporation pans and Cumming s r ad i ation 
integrator located on dam site at Pactol a 
Reservoir. 
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Figure 30 . Radi at ion instruments , thermocouple 
psychrometer, and dew-point temperature 
sensor . 
Figure 31 . Interior of instrument trailer sho wing 
recording equipment. 
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Figure 32. 1963 instrument site located on south shore 
of Pactola Reservoir. 
Figure 33 . Thermocouple psychrometer at south shore 
instrument site . 
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Figure 34 . Net r adiometer at south shore 
instrument site . 
Figure 35. In strument raft located on Pactol a 
Reservo ir. 
4 7 
sensing bulb of the recorder on the raft was positioned in the top centimeter of 
water. The total wind speed and the time each 10 miles of wind passed were also 
recorded on each instrument raft . 
Checking of Instruments, Unfortunately a l arge number of instruments do 
not necessarily make it possible to obtain a l arge volume of valuable info.rma-
tion . This is particularly true with the energy-budget method where one instru-
ment giving erroneous values can cause a serious error in computed results . 
Realizing this potential danger , extensive precautions were t aken to check the 
instruments periodically. 
The instruments used to measure r adiation were either new or recently cali-
brated at the beginning of each year . In addition , a new unit maintained in 
storage of each type used was available for frequent perio.dic checking against 
the unit in field operation. The period of checking often lasted only a few 
minutes, but on other less frequent occasions the new units were recorded for 
several days, thus allowing for a comp arison of the instruments on a daily basis. 
A battery-operated psychrometer was used for a daily comp arison with the 
thermocouple psychrometer which was in continual use. The battery- operated 
psychrometer was not meant to be used as a stand ard , but the two instruments 
did usually check within a few tenths of a degree centigrade. Therefore , when-
ever the two units varied by more than this amount , a thorough check was made 
of the thermocouple psychrometer and it was sometimes necessary to rep l ace the 
wet and dry thermocouple bulb unit. Frequent rinsing of the wick over the wet 
thermocouple bulb with a plastic squeeze bottle was found to be necessary and was 
done as often as every other day when conditions required it. 
The water-surface temperature recorders and anemometers loc ated on the rafts 
were generally inspected every other day and frequent compari sons of the recorded 
temperature were made with a mercury-- in-glass thermometer.. The recorders used to 
measure the inflow and outflow water temperature were examined at least once each 
week. A Whitney underwater thermometer used to determine the water temperature 
at various depths in the reservoir was checked in 1962 and the first few weeks in 
1963 against a mercury-in-gl ass thermometer with divisions to a tenth of a degree 
centigrade. A platinum-re s ist ance thermometer, the resistance of which was 
measured with a Muller Bridge and s ensitive ga lvanometer, was us ed for checking 
the underwater thermometer during most of 1963. With the resistance thermometer 
48 
and bridge , temperatures could be determined to the nearest hundredth of a degree 
centigrade ±O . Ol°C. Figure 36 shows calibration curves obtained for the 10° to 
0 0 0 6 15 C and 15 to 20 C ranges at different times during 19 3, and the other ranges 
showed a similar pattern. The closeness of the values obtained at different 
times shows the stability of the underwater thermometer. 
The potentiometric single pen and multi-point recorders used were calibrated 
against a sufficiently accurate potentiometer at the beginning of the study, a 
number of times during the study, and again at the end of the study. Only very 
minor adjustments of these recorders were required during the study. The recorder 
used to record the r ·esistance of the dew-point sensor was checked by placing a 
precision resistor of known resistance into the measuring circuit. 
Frequent checking of instruments helped not only in the collection of valid 
data but also helped to minimize data loss due to instrument or power failures. 
The per cent of usable data for instruments by energy-budget periods for 1962 is 
given in Table 3. The loss of data from radiation instruments was almost 
entirely due to power failures. During the entire 1963 data collection period, 
there was no loss of radiation data, only a few periods of 2 to 3 hours each for 
missing psychrometric data, and l 1/2 days of missing inflow temperatures. 
Anemometer and water-surface temperatures were not available from one of four 
rafts during the last 2 weeks in August, energy-budget period number 8. Because 
of the small difference between average 2-week water-surface temperatures ob-
tained from the four rafts, never greater than 1°C, the missing raft temperature 
could have caused at most a third of a degree error in the calculated avemge 
water-surface temperature for the period. The missing wind data could have 
resulted in an error in the average wind speed calculated for the period of a 
few tenths of a mile per hour. 
The frequency of checking instruments during the last 5 weeks of data col-
lection during both 1962 and 1963 was reduced to two to three inspections per 
week. 
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ranges and dates during 1963 . 
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Table 3. Percentage of Usable Data for Instruments by Peri ods for 1962 
Thermal survey ;eeriod Instruments Inf low-out flow 
Length temperature 
No. in days Dates Radi ation Raft r ecorders 
% % % 
l 14 Apr.. 20-May 4 100 100 100 
2 14 May 4-May 19 96 99 100 
3 17 May 19-June 5 100 100 100 
4 14 June 5-June 19 98 100 100 
5 17 June 19-July 6 98 100 100 
6 20 July 6-July 26 99 97 95 
7 13 July 26-Aug. 8 100 100 99 
8 17 Aug. 8-Aug .. 25 100 100 100 
9 13 Aug. 25-Sept. 7 100 100 100 
10 14 Sept. 18-0ct. 2 86 100 100 
11 14 Oct. 2-0ct. 16 99 ,.100 100 
12 14 Oct. 16-0ct. 30 100 100 100 
13 14 Oct. 30-Nov. 13 100 100 100 
Data Reduction. Due to the r ather lengthy nature of the calculations 
involved in data reduction in the energy-budget method, only a brief outline of 
the method used and a few specific equat ions will be given. It should be noted 
that an Amsler Integrator was used extensively in the reduction of data and this 
integrator helped considerably in r ed1 g the time required. 
Data from the energy-budget st ation were reduced using the Amsler integrator 
method developed by Glover and Hemburg 27/4 The Amsler integrator has three 
rollers mounted on a met al frame which runs in a track parallel to the strip of 
chart to be integrated. The thre e rollers enable computation of the area, first 
moment, and second moment of any closed figure whose boundary is traversed by thP. 
pointer of the integrator. If y repre sents the ordinate of the figure and x the 
abscissa, then the three rollers give 
A = f ydx , M = J _y2dx, I = J _y3dx 
2 3 
An ordinary ~lanimeter will give only ar ea. Due to the large s ize of the inte-
grator, 2 days' data could be reduced before moving the chart paper . 
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The area rol le r s were used to obt ain aver age values of sol ar r adiation, 
fl at-plate millivolts , dry-bulb temperature , and wet-bulb temperature . All 
three roll er s were used to det ermine the back r adi ation from the flat-pl ate and 
the vapor pres s ure of the air. The area rollers were also used to obtain the 
average water-surface temper ature from the charts of the tempera ture recorders 
located on the ins trument r aft s . 
I n the reduction of the thermocoupl e psych.rometer data to obtain the vapor 
pres sure of the air , a relationship between sa turated vapor pressure over water 
(-es ) and wa ter t emperature was needed . A cubic equation was fit to the Smith-
sonian Meteorologica l Tab le s (12 page 352) in the temperature range 0° to 38°C 
by the method of le as t square s . The re s ulting equation is : 
e 5 = 5 . 979 + 0 . 5183Tw + 0.005630Tw2 + 0 . 0005890Tw
3 [14] 
The greate s t deviation of this equation i s at 0° where it i s 0.13 mb . However , 
in the r ange 1° to 37°C , the greates t deviation i s 0. 07 mb . Since the r ange 
covered by the study is within the r ange 1° t o 37°C, this equ ation was cons idered 
satisfactory . 
I n the comput ation it was necessary to have the curve for reflected so l ar 
energy (Qr) reported by Koberg 39/ in equation form . Equations which were 
developed for cle ar and cloudy days ar e a0 fo llo ws : 
Qr= - 2 . 618 2 + i~ /Qs -· 2.x 10-12q s4 (Cloudy days) [ 15] 
Qr= - 6 . 0 + 2/Qs - (Qs - 256)4 x 10-lO (Cle ar days) [1 6] 
In the r ange of Qs between 150-700 cal cm- 2 day- 1 , the greatest deviation between 
these equations and the empirical curve is less th an 2 ca l cm- 2 day- 1, which is 
wi t h i n t he allowable error for reflected sol ar energy . 
The remaining con s t ant s and procedures wer e essentia l ly those report ed by 
Glover and Hamburg . The energy- budget computat ions wer e performed on a digital 
computer . 
USBR Simplified Method 
The values needed for computing evaporation r eduction by the simplified 
method cons i st of the evaporation reduction f actor (f) , the fraction of surf ace 
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covered (C), the wind speed (u), the saturated vapor pressure (e0 ) at the water-
surface temperature , and the vapor pressure of the air ( ea ). The instrument ation 
required to obtain these values is dis cu ssed below. 
I nstrumentation. The evaporat ion reduction f actor corresponding to the 
water-surface temperature was obt ained from evaporation-pan experiment s at the 
site during the time of the study. Four evaporation pans shown in Figure 29 were 
used and two evaporation pans were treated with the monolayer wh ile the other two 
pans remained untreated . The water-surface temperature was determined with 
maximum and minimum thermometers and the evaporation from each pan with a hook 
gauge and sti lling well . The evaporation reduction factor was determined by the 
relation ship 
f = (water lo st from untreated pan) - (water lost froili treated pan) 
(water lost fr om untreated pan) [17] 
The fr action of reservoir surface covered by the monomolecular film was 
determined ea ch hour during the daylight from maps prepared at an observation 
point . The procedure used to make these hourly maps was that developed by 
Newkirk 55/. The method required the use of a pl ane table and alidade procedure 
to outline the film on a prepared bas e map . An observation point was sele cted 
which was the best vantage point to observe the l argest portion of the reservoir. 
The plane table and al idade at the observat ion point i s shown in Figure 37. In 
1962 one observation point was sufficient to map the reservoir ; however , in 1963 
both the observation point and boats were used to obtain maps . 
Making a map of the are a covered by the film requires some judgment by the 
person who prepares t he map . During periods of either calm or extremely windy 
condit ion s , it is difficult to distinguish the film-covered area from the uncov-
ered area . To overcome this difficulty on calm days , indicator oil 55/ surveys 
were made and , with the aid of a two-way radio system between a boat and the 
dbservation point , the maps were prepared . 
Once the map for a particul ar hour was completed , the covered area was 
determined by a planimeter and expressed as a fr action of_ the tota l water surf ace 
area . Three-hour averag es of the film coverage wer e obt ained for the entire 
treatment period. 
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Wind movement wa s mea sured by anemometer s pl aced a t 2 meters above the 
water surface on the in s trument r aft s shown in Figure 35 . In addition to the 
digital readout on the anemometers , t he wind movement was recorded on the outer 
edge of the water- temperature ch arts . The wind-indicating ins truments for the 
charts were deve loped by H. D. Newkirk of the Bure au of Recl amation. For every 
10 miles of wind, a small hole wa s punched in the outer edge of the chart paper . 
This en abled an accurate determin ation of th e length of time during which e ach 
10 miles of wind passed the anemometer. From these charts , 3-hour average wind 
speeds were determined for each 3-hour increment of the tre atment period and used 
in the simplified-method calculations . In addition to these 3-hour averages , 
1- hour averages were calculated from the chart s for the summer months in order 
to characterize the wind speed during this period. 
The vapor pressure of the air was obtained from instrument s at the energy-
budget station . The saturated vapor pressure at the water--surface temperature 
was calculated for 3-hour periods from the continuous record of water- surf ace 
temperatures recorded on the raft s . 
Figure 37 . The observation point showing film coverage , 
alidade, plane t able , and two-way r adio . 
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Checking of In struments . Two t ypes of information in addition to that wh ich 
was discus sed in the previous section on checki ng of instruments are required for 
the simplified method. The fir s t pertains to the evapor ation reduction f actor (f) 
and the se cond to film coverage (C). 
Attempt s to obt ain an f f actor during 1962 were quite un success ful as cor-
re sponding value s for the two tre ated and the two nontre ated pans se ldom che cked 
for periods of more than a few day s . In retrospect it seemed quite pos s ibl e that 
the problem was due to contamin ation of the nontre ated pans .• Thi s contamination 
may have been caused by the daily add itions of water to the pans , since this 
water was pumped from a depth of only l meter below the tre ated reservoir sur-
f ace . In 19 63 all equipment used in connection wi th obtaining an f f actor was 
thoroughly s te am cleaned at the beginning of the study and water for filling the 
pan s was obtained from the water being dischar ged from ne ar the bottom of the 
re servoir . Us ing these precaution s and by profuse ly flooding the pans every 
10 day s t o 2 weeks , consi s tent dat a , which vari ed by le ss than 5 per cent between 
the two tre ated and the two nontre ated pans , were obtained. Film coverage was 
insured on the tre ated pans by the daily addition of sma ll amounts of the film-
forming material. 
No figure for the accuracy involved in det ermining the fr action of surf ace 
covered wi t h film (C) can be de t ermin ed . The possible errors i nvolved would 
depend upon the individu al drawing the maps , the alidad e used, and the wind 
conditions . The ab ility of the alidade t o determine horizont al di s t ances from 
the ob se rvation point to loc at ions on the reservoir could be dete rmined by 
s igh t ing through the alidad e on obj e cts along the shoreline at the reservoir 
surface level. The point viewed through the alidad e could thBn be trignometri-
cally loc ated on a map and compar ed with the actu al location of the point alre ady 
shown on the map . The locat ion of the two poin ts was often very close and some-
times occupied t he same location; however , when objects wer e si ghted on the f ar 
end of the reservoir from the observation loc at ion, the two points as loc ated 
on a map oft en represented a di ff erence in di s t ance of 15 to 30 meters . 
When wind condi t ion s wer e 8 mi l es per hour or greater, the film drifted 
quite r apidly on the wa ter surf ace. Since 5 to 15 minut es are required to dr aw 
maps which were made once each hour, the film coverage coul d vary con s i derably 
duri ng the interval between maps or even during the time required to make the 
map . Obviou s ly any one map could have con s id er abl e error ; however , since the 
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errors involved were very probably r andom rather than systematic, the errors 
would tend to average out. 
Data Reduction. Computations for the simplified method are described by 
Florey .l§/ and were executed in this study on a digital computer. Each day's 
data , which consisted of the times at which 10 miles of wind passed the 
anemometer , the 3-hour average film coverage values, the half-hour values of 
both wet-bulb and dry-bulb millivolts, and the 3-hour aver age values of the 
water- surface temperature, were included as input to the computer. 
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RESULTS AND DISQJSSION 
General Climati c and Reservoir Conditions 
Due to cold winter conditions, the period avail able for data collection at 
Pactola Reservoir during a year is restricted. To make maximum use of the time 
ava ilable, energy-budget equipment was installed in 1962 and 1963 shortly after 
the ice disappeared from the reservoir. Result s of the climatic and reservoir 
data obtained are discussed below. 
Figure 38 shows the aver age weekly r ainfall from April 29 to November 10, 
1962 . Above-norma l rainfall fell on the reservoir watershed in May, June, and 
July, while about normal fell the rem ainder of the year. Norm al rainfall is not 
well established since rainfall records were only begun at this site in 1955. 
The May and June rainfall for 1962 was 10.9 and 8.7 inche s ,. re spe ctively, while 
the averages for the period 1955- 61 are 3.2 and 2.9 inche s , respectively, for 
the same two months. The annual r ainf all in 1962 was the gre atest ever recorded 
at this site. The earliest weather station in the area is loc ated at Rapid 
City, where rainfall record s date to 1888 . The 1962 r ainfall reported at Rapid 
City was the greatest on record. The 19 63 weekly rainfall from May 5 to 
November 16 is shown in Figure 39. As shown in the figure, the May rainf all 
was considerab ly below that of 1962, but the June r ainf all was we ll above aver age 
in both years. In 1963 the July r ainfall was also high but not as great as 1962. 
In general, the 19 63 r ainfall was considerably le ss than 19 62 but also well above 
the 1955- 61 average for this reservoir. 
Due to the excessive rainfall in 1962 , inflow to the r~servoir was incre ased 
in May and June, as shown in Figure 40. The inflow reached a peak of 390 ft3/sec 
on June 17, decreasing sharply to a small inflow the rem ainder of the ye ar. The 
outflow from the reservoir, also shown in Figure 40, was small throughout the 
year especially during the period of high inflow. In 1963 the inflow· was similar 
to that in 1962 except the quantity of inflow was much greater. The June inflow 
was the largest in 1963 and re ached a peak of 730 ft3/sec on June 16, as shown in 
Figure 41. The high 1963 inflow 1s a result of moist soi l conditi ons and l arge 
rainfall on the watershed above the inflow point instead of incre ased r ainf all 
at the re servoir site . The outflow in 1963 was sma ll in the beginning of the 
study but increased considerably on June 29, 1963 , when the reservoir re ached 
it s maximum conservation storage. 
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On April 20, 1962, the reservoir contained a volume of 5,297 acre-feet and 
surface area of 250 acres, while on Augu s t 25, the beginning time of the 1962 
treatment period, the volume was 23~500 acre-feet and the surf ace area was 496 
acres. As shown in Figure 42 , the r ate of increase in the reservoir volume was 
greatest during June, with a decreasing rate during July and little change the 
remainder of the year. When considerat ion was given to the temperature of the 
inflow and the thermal stratification of the reservoir, it was evident that in 
1962 the inflow was flowing in on the bottom of the reservoir. On May 5, 1963, 
the reservoir contained a volume of 36,300 acre-feet and surface area of 640 
acres, and reached the maximum conservation storage of 55,800 acre-feet on June 
29, 1963, as shown in Figure 43. During the 1963 treatment period , the volume 
and consequently the surface area, about 850 acres, remained relatively constant. 
The average wind speeds for each hour of the day at the reservoir, which 
were determined from anemometers located on the r afts, are shown in the series 
of Figures 44 through 46. A similar varia tion in the wind patt ern with time of 
year is noted for both years . From the middle of May to the middle of July, 
wind speeds reached a maximum at close to 1300 hours; for the months that follow, 
a second period of high wind speeds is noticeable at about 0400 hours. These 
figures represent average hourly wind speeds for the periods shown and consider-
able variation occurred between daily wind speeds. Average wind speed for both 
yearsr calibration periods was 6.0 mph and for both year s ' treatment periods was 
5.8 mph. 
Th e relationship of water-surface t emperature and air temperature to the 
time of year for both 1962 and 1963 is shown in Figure 47. Both the water-
surface temperature and air temperature are low in the spring, increase to a 
peak in July, and decrease again in the fall. Figure 47 shows the water-surface 
temperature and average ai r temperature for June through September, 1963, averaged 
1 to 3 degrees warmer than the same period in 1962. The characteristic seasonal 
lag in water temperature was not apparent , prob ab ly because the reservoir is 
frozen during the winter. 
The saturated vapor pressure at the wa ter- surf ace temperature and the 
vapor pre s sure of the air in rel ation to time of year are shown in Figure 48 
for both 1962 and 1963. Both vapor pressures are low in the spring, re ach a 
maximum in midsummer, and decrease again in the f all. The vapor pressure 
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difference--the difference between the saturated vapor pres sure at the water-
surf ace t emperatur e and the vapor pre ssure of the air--i s l ea s t in the spring 
an d f all and greatest in the summer .. Ev aporation i s , of cour se , proportion al 
to the vapor pres sure difference for a constant wind speed . The vapor pre ssure s 
for 1963 are shown to be s omewhat higher than tho se for 1962. Table 4 sho ws the 
close rel ati on shi p between psychrometric value s obt ained during 1963 from the 
en ergy-budget stat ion located at a height of 25 meters above the water surf ace 
and from the wet- and dry-bulb uni t located 2.5 meters above the water surf ace 
(see Figure 33). Average va lues for four cons ecutive 2-week P9riods are shown. 
As seen from the table, the average vapor pr essure i s influen ced little by 
measurement height. 
Table 4. Comp ari son s of Values Obtained for es , ea , and I a at the Energy-Budget 
Station and at 2.5 Meters Above the Water Surf ace at Pactola Reservoir 
for 1963 
Values from energy- Value s from 2.5 meter s 
P_eriod budget station above the wat er surf ace 
No. Date e s { mb ) ea ( mb J Ta ('c) es (mb) ea ~mb) Ta ('c) 
5 July 5-July 19 18 . 5 15.5 21.0 18 .5 15.5 20.s 
6 July 19-Aug. 2 18 .5 15.0 21.7 18 . 2 14.7 21 .5 
7 Aug. 2-Aug. 16 17.4 1.3 .3 21 .7 17.0 13.1 21.0 
8 Aug. 16-Aug. 30 16.4 12.7 20 . 3 16.2 12.7 19.7 
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Energy-Budget Data 
From the previous section on climatic and reservoir conditions , the large 
magnitude of the rainfall during May, June , and July for both years and the 
volume of inflow which r esulted is obvious. To minimize the effects of possible 
errors in measuring creek flow during high inflow or outflow periods, a base or 
reference temperature other than zero was used ]/. Since the base temperature 
used in the energy-budget method is arbitrary , a base temperature was selected 
as a weighted aver age of the inflow and outflow temperatures. The weight given 
to each temperature depended on the relative magnitude of the inflow and outflow 
volumes for the particular thermal survey period. For example, since the inflow 
was larger than outflow during precalibration periods, the base temperatures 
calculated were closer to the temperature of the inflow and the greatest varia-
tion of inflow temperature from base temperature was l.5°C. Because of this base 
temperature change, the net advected energy (Qv), shown in Table 5, does not 
increase in the same manner with volume and temperature as would occur with a 
fixed base temperature. The change in stored energy (Q0 ) which is affe cted only 
slightly by the base change is shown to be positive while the reservoir i s in a 
warming phase and negative when the reservoir is in a cooling phase. Values for 
Qw are also affected by the change in base . 
Energy-budget values whi ch are influenced only to a minor extent by the 
physical characteristics of the reservoir include the radiation values Os, Or, 
Oa, and Oar· Average values for these terms are listed by periods in Table 5 
and the values for Os and Oa are plotted in Figure 49. The values for Qa follow 
a similar trend during both years with the exception of the high value of Qa 
for the middle of August, 1962. A high value for this period, however, would be 
expected when con sidering the unusually high air temperature for this period 
shown in Figure 47. The somewhat higher values for Os during 1963 result from 
the smaller fraction of cloud cover experien ced during the second year of the 
study. The reflected radi ation values Qr and Oar remain quite uniform · in 
magnitude. 
Values for the back-radiation term (Qb s) which are inf luenced by both reser-
voir surface temperature and reflectivity are included in Tab le 5 as are average 
values for Qh, Gw, and Oe· The values for Oh, Ow, and Qe are affe cted by both 
incoming radiation and reservoir characteristics; therefore, values for these 
te·:rm$ would not be expected -to follow any well-defined seasonal trend. 
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Generally, however, Qe is higher, as might be expected , during the summer months 
than during the spring or fall. Qh is most positive during the fall when maximum 
differences between reservoir and air temperatures occur. 
Table 5. Average Values for Pactola Reservoir, by Periods, for Terms in 
the Energy Budget 
Period cal cm-2 da:[l cm/day 
No. Date Qs Qr Qa Qar Qbs Qh Qy Qo Qw Qe E 
1962 
l 4/20-x4 452 32 689 21 734 -3 l 104 l 254 .430 
2 5/4-5 19 486 33 728 22 768 4 0 130 1 256 .435 
3 5/19-;{5 365 29 684 21 766 38 5 27 l 173 .294 
4 6/5-6 19 464 33 753 23 786 24 148 
5 6/19-%6 560 36 769 23 832 6 0 157 2 273 .. 466 
6 7/6-7 26 528 35 755 23 854 38 10 3.5 3 304 .520 
7 7/26-%8 479 33 744 22 843 15 13 25 3 292 .499 
8 8/8-8 25 466 33 803 24 842 -11 17 2 5 391 .668 
9 8/25-9/7 425 31 r 710 21 1 825T 65' 2 -121 1 4t 3ll1 .530 
10 9/18-10/2 301 26 661 20 790 45 -1 -120 2 198 .337 
11 10/2-10/16 323 27 652 20 773 34 1 -101 2 222 .377 
12 10/16-10/30 276 25 625 19 749 96 -5 -216 2 222 .377 
13 10/30-11/13 218 22 610 18 727 81 -5 -243 2 216 .365 
1963 
l 5/7-5/21 513 34 618 19 748 28 17 122 l 197 .333 
2 5/21-%4 491 34 659 20 774 15 30 199 1 136 .232 
3 6/4-6 22 497 34 7.10 21 81~ 23 68 193 2 186 .318 
4 6/22-x.3 680 43 742 22 856 21 75 227 5 322 .. 551 
5 7/5-7 19 587 31' 730 23 1 884 ' 39 1 71 194' 61" 257t .440' 
6 7/19-8/2 549 36' 767 23' 886' 35 r 55 75.,. T 309T .530 1 
7 8/2-8/16 567 36' 757 23t 8821 3Qt 35 57t 7t 323' .553 1 
8 8/16-8/30 479 33t 741 22 1 870' 38 1 26 -lOT 6' 286l .4901 
9 8/30-9/13 405 30 1 731 22.,. 856' 51' 25 _91 41 207t .354 1 
10 9/13-9/28 363 29t 696 21 1 838' 6.V 14 -109 T 4' 2281 .389' 
11 9/28-10/9 415 35' 628 19T 8161 22T 7 -101 1 4t 256T .. 437' 
12 10/12-10/26 307 26 613 18 792 34 3 -171 3 220 .375 
13 10/26-11/12 224 22 530 16 758 82 -5 -315 2 185 .313 
Note: The primed values during the treatment periods refer to terms which are 
or might be affected by the monomolecular film. 
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Using the values obtained for Qe and Qh during calibration (nontreatment ) 
periods makes possible the calcul at i on of the N and K constants in the he at and 
mass-transport equations [lOJ and [11]. Value s for the constants calcul ated for 
all nontreatment periods are listed in Tab le 6. Average values for N and K from 
the precalibration periods for both ye ars separately and then combined are given . 
The values for the con stants obtained after the treatment period are not used 
in the average since there is some question about the validity of these values 
due to possible after-effects from the treatment period . It i s interesting to 
note, however, that period 12, whi ch started 5 weeks after the end of the 1962 
treatme nt period , and period 13 both give values for N and K which are very 
close to the average . N and K values for the first two periods in 1962 are 
higher than the following values. This in part may be due to the smaller size 
of the r eservoir (250 acres) and sha llowness (50 f eet or les s ). Figure 53 shows 
how the reservoir started to warm rapidly during these two periods until large 
Table 6 . N and K Va lue s for Energy-Budget Calibration Periods 
N K 
Thermal- survey 2eriod Cal Cal 
No. Length Date cm2 day mb m2h cm2 day m2h 
1962 
l 13.92 Apr. 20-May 4 6.13 3.21 
2 15.01 May 4-May 19 6. 04 3.,.16 
3 17.00 May 19- J une 5 4 . 65 2.43 
5 16.93 June 19-July 6 4 .51 2.36 
6 20.01 July 6-July 26 4.19 2.19 
7 12.99 July 26-Aug . 8 4 .27 2.24 
1962 average 4 . 97 2.59 
10 13 . 87 Sept. 18-0ct. 2 3 . 54 1. 85 
11 14.04 Oct . 2-0ct. 16 3,..72 1.94 
12 13.98 Oct. 16-0c t . 30 4 . 78 2~50 
13 14.03 Oct. 30-Nov. 13 4 .72 2 .. 47 
1963 
1 14 . 02 May _7-May 21 5 .• 36 2"80 
2 14 . 01 May 21--.J une 4 5.13 2 ... 68 
3 17 . 95 J une 4-June 22 4 . 85 2.54 
4 11.00 J une 22-J uly 3 4.23 2.21 
1963 average 4 .. 89 2.56 
12 14.17 Oct. 12-0c t . 26 3 . 75 1.96 
13 16 . 81 Oct. 26- Nov . 12 3 . 12 1. 63 
Total aver age 4 . 94 2.-58 
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inflow s tart ed . Period four for 1962 i s not included sinc e the inflow volume s 
during thi s period are un available, and period eight was not used s ince di spens-
ing equipment was t es ted during this period. The aver age N and K values wer e 
used during the treatment periods as a bas i s for the determin ation of evaporation 
savings . 
Simplifi ed Method Data 
The factor s involved in the simplified method were described in the ba ck-
ground se ction of this report under the heading USER Simplified Method . Data 
and re sults for these f act ors are given be low. 
The evaporation-pan experiment used to evaluate the evaporat ion r eduction 
factor (f) was conducted during the tre atment period. Since r ainfall could not 
be mea sured a s exactly as the pan evaporation , the f values calcul ated for days 
with r ainfall had some error and wer e therefore disr egarded. The value s obt ained 
for f and the corresponding average water- surface temperatures are plotted in 
Figure 50 and the linear relationship between these two terms is shown . 
The per cent of the wa t er surfa ce covered wi th the monomolecular film (C) 
was maintained at a high percentage during the tre atment periods in 19 63 as 
shown in Figure 52. The figur e shows the aver age per cent cover age for thermo-
survey periods not only to be high f or ·~ e treatmen t periods but also to be of a 
rel atively uniform value . The average co ve r age r anged between 68 and 81 per cent. 
Uniformity of the coverage r e l ative to the time of day is considerably more varied 
as can be observed from Figure 51. This figure shows th e cover age to be at a 
minimum during th e ea rly morning hours wi th a gradual incre ase in coverage· during 
the day with one peak at about 0900 hours and a se cond higher peak at ab out 1900 
hour s . The average film cover age in 1962 was 50 per cent, whi l e the average film 
coverage in 1963 was 73 per cent. Dispens ing of film-forming material stopped 
on October 9 , 1963 , and the average f ilm coverage de creased r apidly during the 
following day s . By October 13 areas of compressed film we r e r ar e and gener ally 
we r e only a f ew squar e f eet in diameter . 
Film cover age in general varied inversely with wind s peeds , and the average 
wind speeds for the approxima t e 2-week tre atment periods vari ed from 5 . 3 to 
6 . 0 mile s pe r hour. Aver age wind speeds for each period ar e shown in Tab l e 7. 
The average vapor pressure di ff er ence ( e0 - ea ) for any period i s obtain ab l e 
from Figure 48 . 
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Table 7. Average Wind Speeds, by Periods , for Pactol a Reservoir 
1962 
Period l 2 3 4 5 · 6 7 8 9 10 11 12 13 
Wind speed 
(m.p.h.) 5.8 5 .. 9 6 .2 5.2 6.2 5.6 5.6 6 .3 6.0 6.0 6. 6 6 .2 7.2 
1963 
Period 1 2 3 4 5 6 7 8 9 10 11 12 13 
Wind speed 
(m.p.h.) 7.0 5.3 5.5 6. 6 5.3 5.7 6.0 5.9 5.3 6.0 5.9 6.3 6 .3 
Evaporation Reduction 
The evaporation reduction values obtained with the energy-budget method us ing 
the average N and K values given in Table 6 are listed in Tab l e 8 and are plotted 
in Figure 52. The avera ge reduction is 14 per cent and ranges from 12 to 16 per 
cent. A ±5 per cent has been determined 38/ as an estimate of the maximum error 
involved in the calculated evaporat ion; however, in estimating evaporat ion reduc-
tion , the variation observed in N and K values causes an additional error. In 
order to estimate the error involved in each evaporation reduction value , a plus 
and minus value was obt ained for each period by using the largest and smallest 
set of precalibration N and K values in the calculation of evaporation reduction. 
The calculated values for Qe , Qh, Qbs which would have occurred with no f:tlm and 
the temperature rise due to the film are given in Table 9. 
Evaporation reduction value s for the s implified method are a lso given in 
Table 8 and Figure 52~ The average reduction by this method is 46 per cent and 
ranged from 32 to 53 per cent. No plus or minu s value is given for these reduc-
tions since t he error involved in ea ch term is unknown. Values for the constant 
of proportiona lity (k) between evaporation reduction from the energy-budget 
method and evaporation reduction from the simplified method appear in Tab l e 8 . 
The value of kin 1962 is noted to be higher th an any of the k 1 s for 1963, and 
the aver age k for all periods was 0 . 31 whi le the average fork in 1963 was 0. 30 . 
An average value for the product off and C for e ach period i s shown in Figure 
52. The value for the product ·of these two terms i "s noted to ·~ fol low a ··pattern· 
s imilar to that for the simplifi ed method . 
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Tab le 8 . Ev aporation Reduction During the Treatment Periods and the Constant 
of Proportionality Betwe en the Two Methods for Pactol a Reservoir 
Energy-budget Simplified Constant of 
Ev a2oration survey r2 eriod method method 2ro2ortionality ~kl 
% Acre-feet % 
No. Length Date saved 
1962 
9 13 days 8/25-9/7 14±§ 18 32 .42 
1963 
5 14 days 7/5-7/19 14~ 28 47 .30 
6 14 days 7/19-8/2 1·?+8 
·--6 28 43 .27 
8/2-8/16 
0 
7 14 days 14±u 34 4 1, .31 7 
8 14 days 8/16-8/30 164 36 46 . 35 
9 14 days 8/30-9/13 16:1:§0 25 53 .. 30 
10 15 days 9/13-9/28 14±§0 27 49 . 29 
11 11 days 9/28-10/9 12±1;0 19 51 .24 
Table 9 . Calcul ated Values for Terms , .in the Energy-Budget Equat ion, if no 
Film Had Been Applied and Temper ature Increase Due to the Film at 
Pactol a Reservoir 
Period No. Qe Qh Qbs Lff 0 
cal cm-2 day- 1 oc 
1962 
9 360 36 805 1. 84 
1963 
5 299 16 864 1. 67 
6 350 12 868 1. 57 
7 374 0 859 1.92 
8 340 7 847 2 . 02 
9 245 30 838 1.54 
10 266 41 822 1.43 
11 292 2 800 1.36 
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Both methods , while showing positive reduction, yield quite different 
results, with the simp lified method giving continually higher values . To 
resolve this difference with the present sta te of knowledge i s impossible; 
however, a number of possible causes for the discrepancy can be sugge sted . 
Obviously from the clo se relationship between the f times C values and the 
simplified method values shown in Figure 52, f times ' C is a dominant f actor 
in determining the evaporation reduction as calculated from the s implified 
method. Since it i s only an assumption that the f value obtained from evapora-
tion pans can be extrapolated to an entire reservoir, thi s assumption Could be 
in error and could cause considerable error in the simplified method . Al so, 
it should be rec alled that the authors of the simplified method sta te that this 
method was not meant to give a true value for evaporation reduction but r ather 
a value proportional to the true evapo r ation reduction. A weakne s s in the 
energy-budget method r esults from the small difference in Q~ and Qe, where 
Qe is the energy which would have been utilized in evaporation if no film were 
present . The average difference in these two va lues is 44 calorie s per squ are 
centimeter per day ; therefore, even a relatively small error in any term of the 
energy-budget method since it involve s t aking dif f erences in l arge value s could 
cause a significant ch ange in evaporation reduction. 
Consideration of Stored Energy Changes 
Th,e objectives of thi s study did not include the evaluation of the assump-
tions involved in the energy-budget method. Nonetheless , it i s pertinent to give 
at least a brief consideration to one assumption involved in light of informat ion 
obtained in this study . The assumpt ion in the energy-budget method that once the 
initial rise in water-surface temperature ha s t aken pl ace the effect of a film 
on change in s tored energy is negligible will be examined . 
When a monomolecular film capab l e of reducing evapo r ation i s first applied 
to a reservoir, some of the energy which would have gone into evaporation remains 
in the reservoir. Thi s extra energy causes the wa ter near the surf ace to become 
warmer and with this increase in temperature Qbs and Qh, which are function s of 
water-surface temperature, increase . Qb s and Qh r emove some of the addit ional 
energy added to the water ne ar the surf ace . Ho wever, with the wa ter ne ar the 
surface at an elevated energy level rel ative to the lo wer portions of the r eser-
voir , it i s to be expected that some of th i s energy will move downward . The 
que s tion is ho w f as t and how much . 
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An increase in wa ter temperature which occurred after commencement of film 
application on the afternoon of July 5 is shown in Figure 54. Figure 53 shows 
a similar-type graph for 1962. The plot of temperature s for the 0-, 2.5-, and 
7.5-foot depths shows a rapid incre ase wi th time. Any unusual increase at the 
12.5-foot level is que stionab le and the temperatures at greater depths appe ar to 
be unaffected. Accumulative energy stored in 10-foo t layers measured from the 
surface down is shown in Figure 55~ A considerab le increase of energy stored in 
the 0-10-foot layer is evident, but no r apid incre ase in the lower layers is 
noticeable. I t appears then that any increase in stored energy must have occurred 
rapidly, in 1 to 2 weeks , and only in about the top 10 feet of water . Thi s 
increase in temperature and stored energy could be called an immediate effect of 
the film . If, however, the top l ayer of water remains 1° to 2°C above what it 
would have been if no film were being applied , then some other effects on stored 
energy may have continued to occur. 
The temperatures for depths gre ater than those whi ch changed rapidly after 
film application are shown , in Figure 54, to increas e at a r ather uniform rate 
until their temperature is within roughly l/2°C below the surface temperature. 
The temperature of the particular l ayer then levels off until the temperature of 
the water above is nearly equal to that of the l ayer and then they drop in tempera-
ture together. Since, however, the temperature in the layers of water near the 
surface are warmer than they wou l d h ave been } each underlyi ng layer must be.come 
a degree or two higher than it otherwise would h ave . Therefore , an increase in 
stored energy over that whi ch would have been must con tinue to occur. 
An alternate method for examining the effect of film application on stored 
energy is to consider the pattern of reservoir temperature profiles . Figures 56, 
57, and 58 show temperature prof ile s for both 1962 and 1963; the profiles in the 
top 20 feet of water are starting to st r ai ghten ou t in the fir s t part of July 
and temperatures are actually starting to de crease near the surface . Th en when 
film was applied in 1963, the temper atures again started to increase and 
increased in a sporat ic fashion until July 26. In contrast , in 1962 once the 
profile started to stTaighten out in the top 20 feet (July 13 profile) and then 
cool off, this cooling off proce ss continued in a r ather uniform wel l-defined 
pattern . Such a well-defined pattern di d not start to t ake place during 1963 
until the last few days in July, or roughly 2 weeks l ater . An interesting 
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simil arity in depth of th e straight portion of the profile and tempe r ature 
exists between profiles for 19 63 and profiles for a period 2 to 3 weeks earlier 
in 1962 . No attempt was made to assess the effect of the film on storage for 
1962 since the treatment period was short , coverage averaged only 50 per cent , 
and mo st import ant , sufficient thermal surveys were not taken before , during, 
or after the treatment period . 
The proposition th at the entire increase in water temperature directly 
after the beginning of film applic ation can be attributed to the presence of 
the film must be examined . Extremes in several f actors could be expected to 
cause the water t emper ature to ri se . Unu sually high air temperat ures, low wi nd 
speed , high incoming r adi ation , or inflow of a l arge volume of wa rm water might 
be expected to influence the water temperature . However, no unusual ch ange s in 
air temperature or wind speed occurred and tot al incoming r adi ation actually 
s t arted decreasing ne ar the fir st of J uly . No exception al ly l arge rains or 
other inflow of warm water occurred during or directly before the treatment 
period . 
If the reservoir temperature dat a are interpreted correctly and additional 
stored energy continues t o occur , then the magnitude of the addit ional energy 
should be evaluated . Unfortun ately there is no exa ct method for evaluating the 
stored energy which would have occurred if no film had been present . However, 
since the reservoir surface l ayer i s 1° to 2° C higher th an it would have been , as 
the temperatur e of each su ccessive l ayer of water approache s the temperature of 
the water ne ar the surface , the l ayer must reach a higher temperature than it 
wou l d have otherwise. The add itional stored energy in e ach l ayer as a re sult 
of the higher temperature can be cons idered as an increase in s tored energy due 
to the film . When Figure 54 is used t o loc ate the times a t which layers of water 
start increas ing in their l ast 1° to 2° C rise and these time s are loc ated in 
Figure 55 , the energy increase in each l ayer aft er the determined time is add i-
tiona l stored energy . The value s obt ained for addition al stored energy are 
approximately 200 to 300 cal cm-2 14 da ys- 1 or on the average 18 ca l cm- 2 day- 1. 
The ch ange in s tored energy due to the film (Q~ - Q0 ) can be con s idered by s imply 
not setting Q~ = Qo as 
by allowing Q~ :2: Qo. 
to equ ation [9] , then 
is done when no stored energy is 
Thi s change i s made by add ing the 
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con s i der ed , but r ather 
necessary term (Q~ - Q0 ) 
[18] 
where (Q~-Q0 ) has just been determined at about 18 cal cm-2 day-1. When this 
va lue for stored energy was used in equation [18] with the other necessary data 
for period 6, the per cent evaporation reduction was increased from 12 per cent 
to 15 per cent. Qe was increased from 350 cal cm-2 day-1 to 363 cal cm-2 day- 1 
and the calcul ated temperature increase due to the film dropped from 1.5~ to 
l . 30°C. Thus, it can be concluded that to neglect s tored energy changes on the 
reservoir in this study can le ad to an error in the re su lts~ It must be empha-
sized that no ex act value for the size of the error is determined, since the 
.magnitude of (Q;-Q0 ) cannot be accurate ly determined. The above-dr awn conclu-
sion does not disprove the assumption that stored energy ch ange s can be neglected; 
r ather, the conclusion points up the need to know the time required for a new 
equilibrium level of energy storage to occur. 
If s tored energy changes are considered and in some manner evaluated , then 
the evaporation reduction attributed to the film increases, as shown above . The 
additional energy stored in the reservoir, however, does not necessarily repre-
sent energy which is kept from going into evaporation, for if film application is 
stopped the energy will gr adually le ave the reservoir. The energy can leave as 
Qh, Qbs' Qe, or in outflowing water. The energy le aving in outflow will prob ably 
be small if the outflow is from the bottom of a deep reservoir (such as Pactola 
Reservoir), particularly if the film was not app lied for a period gre ater than 
a few month s . This means the energy must leave as Qh, Qbs' and Qe and , there-
fore, much of the stored energy may cause add itional evaporation after the film 
application stops . If the film application was s topped in the l ate f all when 
the ratio of Qh/Qe is gre ater th an during the earlier part of the year, a l arger 
portion of thi s energy goe s into warming the ai r. 
On the other hand, if s tored energy chan qe due to the film is neglected as 
was done in this s tudy, the computed evaporation r eduction is lower . Actually 
these evaporat ion reduction values ar e s lightly too low if al l the additional 
stored energy due to the film does not end up going ba ck into evaporation once 
di spensi ng has stopped. The evaporation r eduction values woul d also be too low 
if film application was continued indefinite ly. 
Economic Evaluat ion 
To eva luate the e conomic value of a monol ayer during a r esearch study i s 
quite often difficult. The difficulty arises from the fact that objective s of 
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a research study pertaining to th e value of a monolayer may be quite different 
from the objectives involved in trying ex clu s ively to save water on an economic 
basis with the use of a mono l ayer . The objective of this study wa s to keep as 
high a per cent of the wate r surface covered as pos sible to determine the ability 
of the monol ayer to reduce evaporation even though at times this meant applying 
l arge quantities of materi a l . 
The ease of maint aining a monol ~yer on a water surface varie s with the 
characteristic s of each reservoir and , therefore , the co s t invo lved in main-
taining a film coverage will a l so vary . Nonetheless , th ere appe ar to be cert ain 
factors which should generally be cons i dered when obtaining an es timate of the 
ease of maintaining a monol ayer . The fir s t and usually the mo st import ant f actor 
is wind speed . On the reservoir in this study a film coverage of greater than 
50 per cent could be maint a ined with wind speeds as high as 7 to 10 mph, provided 
the wind was from a direction which allowed the film to dr if t for a considerable 
distance on the water surf ace . Du e to the narrowne ss of the narrow portion of 
this re servo ir, it was difficu l t to maint a in high coverage even at wind spped of 
4 to 7 mph , unless the wind was in a direction par allel to thi s part of the reser-
voir . Therefore, in addition to wind speed , the shape of a re servoir and wind 
direction should be consider ed , for the longer the film remain s on the surface 
before being blown off the re s ervoir , the l ess material required to maint ain the 
film coverage . Pactola i s not i dea l fr om the standpoint of shape , since many 
portions of the reservoir are rel atively narrow. 
To help with the economic evaluat ion in thi s s tudy , a continuous log was 
kept by the individu al s who applied the film-forming materi a l . On this log 
the pounds of material used, gas and oil required , break-down time , number of 
trips the dusting boat made to app ly material , and the time required for each 
dusting trip were recorded. The values from these logs have been summarized 
on an PJ/1. and PM basis , where both the PJ/1. and PM represent a 7- to 8--hour work 
shift . The totaled PJ/1. and PM values for August ar e given in Tab le E of the 
Appendix , and values for the other months of this s tudy are quite similar. Even 
though the duster generally spent l 1/2 to 2 hours of each shift in activitie s 
pertinent to the r esearch , this time i s charged as l abor r equired for the 
dusting operation . It was assumed that a duster would have t o be on duty 
full time during day light hours whether or not he was actually applying the 
material . 
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The cost involved in this evaluation includes the cost for alcohol, l abor 
for dispensing the alcohol, depreci at ion of equipment, co st of gas, oil, 
electricity, supplies, and miscell aneou s items. A cost of 29 cent s per pound 
for the alcohol was used, which included the cost of the fl ake material and 
grinding, and a labor cost of $1.15 pe.r hour was u sed. Both of the se cos t s can 
be expected to vary consider ably, with the cost of material varying with type and 
quantity of materia l used, and the co s t of labor would probably vary with loca-
tion. The individual costs, by periods, are shown in Table 10. The rate of appli-
cation of the alcohol during the 1962 t.reatment period was 0.55 lb acre-1 day-1 , 
while the r ate averaged 0.43 lb acre -· 1 day- 1 during 1963. The cost of the alcohol 
used was by f ar the largest single co s t incurred. The sum of the other cos ts 
is less than one-half of the total cost. The high cost of water saved pe.r acre-
foot during the first treatment pe.riod, number five,. of 1963 is partly a result 
of a lack of ability by the dusters to maint ain high cover age with low poundage . 
The ability increased rapidly and lowe.r poundages were used during subsequent 
periods. 
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Table 10. Cost Account of Monolayer Applicat ion on Pacto l a Reservoir During the Treatment Periods 
Cost Supplies Acre-feet Cost of wa ter 
Alcohol D,9pre- of and of s aved per 
Period Pounds Dollars Labor ciation 2ower misc. Tot al wa ter s aved acre- fo ot 
1962 
9 3670 $ 946 . 86 $244.00 $100 .. 00 $92.50 $40. 00 $1423.50 18 $79 . 00 
1963 
5 6524 1892.00 292. 00 130.00 70.70 35. 00 2419 .70 28 86 . 42 
6 5721 1659.00 297. 00 129 .. 00 78 .. 60 35 .. 00 2198 . 60 28 78 .. 52 
7 4728 1371 .. 00 293 . 00 130.00 85 . 90 35 . 00 1914 . 90 34 56 . 32 
8 4191 1215.00 288 . 00 129.00 96.20 35 . 00 1763 . 20 36 48 . 98 
'° 
9 4299 1247.00 283 . 00 130 .. 00 90 . 60 35 .. 00 1785.60 25 71. 42 
(.,,J 10 3660 1061.00 246 . 00 138.00 70 .20 37 . 50 1552. 70 27 57 . 51 
11 3666 1063.00 182.00 102.00 55 . 20 27 .50 1429. 70 19 75 . 25 
Total 215 Aver age 69 . 18 
SPECIAL SECTIONS 
Net Rad i ation 
Energies involved in the r ad i ation terms of the energy-budget equation [ 4] 
can be combined into one term called net radiation (Qn). The r elationship 
defining Qn is 
[19] 
where the terms on the left of equation [19] Jre discussed in the energy-budget 
section of Background. From that discussion the complexity involved in determin-
ing the value s required is clear. In add ition to the complexity, there is some 
question as to the validity of certain of the methods used . For instance , the 
.03 value used for the reflectivity of the water surface could be expected to 
change considerably if reservoir plant life existed in the surface layer or if 
other forms of residue occupied a considerable portion of the reservoir surface. 
To obtain Qbs , the water-surface temperature mu st be known and, since much of the 
energy exchange occurs in the top 1/2 mm of water, this is the temperature which 
should be known . Measurements of water-surface temperature t aken from r afts 
usually are an average temperature of the top 1/2 to l 1/2 centimeters . Also 
the Eppley pyrheliometer used to measure (Qs) has been shown to have poor cosine 
response for an angle of incidence greater than 70° 46/. The error caused by 
poor cosine response would be expected to be small unle ss so l ar altitude i s small 
for a large portion of the day. 
A much simpler and more direct approach for obtaining On is to use a net 
radiometer placed over the water surface. One type of net radiometer is a Gier 
and Dunkle type total hemisphe ric al radiometer with the bottom shield removed 
25/ . With this shield removed , similar ventil ation of both sides of the · abs orb-
ing plate becomes critical. Suomi et~? j~/ h ave discussed some possible errors 
due to improper ventilation , and they have developed a net radiometer which is 
designed so ventilation can be equalized. A number of covered r adiometers are 
also available~ !l!l./ and these require no forced ventilation; however , the 
covers do not transmit all wave lengths equally . A Gier and Dunkle type net 
radiometer was used in this study and is shown in Figures 32 and 34. 
When considering the use of a net r adiometer over a water surface , at le as t 
two questions must be considered. When waves cause the raft from which the net 
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radiometer is suspended to rock and thus the net itse lf to rock, how does thi s 
affect the validity of the value obtained for net radiation? Moving of the net 
radiometer would be expected to cau se errors since the instrument should be in 
a horizont al position . When daily values for Qn obtained from the net r adiometer 
and from equation [19] were compared for windy and calm day s , no e ffect due to 
the wind was noticed. Thi s could be explained if the net r ad iometer moved in a 
r andom manner so small errors at any one time wou ld over a period be averaged 
out. The second question is if it i s possib l e to obtain a representative value 
for back-radiation from the water surf ace (Qbs) when just measuring Qbs at one 
location on the water surface as i s actually the case when one net radiometer 
is used. To evaluate the magnitud e of the poss ible error due to one me asure-
ment site , the variation in water temperatures between rafts can be a guide. 
The variation between 2-week average temperatures from each of the four rafts 
used in 19 63 was never greater th an 0.5°C except for the la st two periods when 
the maximum variation was nearly 1° C between r afts. The 0.5° temperature varia-
tion is equivalent to a possible error in Qb s of 6 to 7 cal cm-2 day-1, and the 
1° C error is equivalent to about a 12 cal cm-2 day-l error in Qbs for different 
portions of the res ervo ir. Other r eservoirs might have a much l arger vari ation 
in water temperature from one portion of the re servoir to another , particularly 
if part of the reservoir were shallow and part deep . 
The results from calculated Qn and Qn obtained from the net radiometer are 
given in Tab le 11. Values for June through the middle of August show the net 
radiometer to give slightly higher values than calculated Qn, while for the 
rest of the comparison period the values for the net radiometer are slightly 
lower . The values are all very clo se , parti cularly when one considers that the 
calcu lated Qn is obt ained from the add ition and subtraction of values, three of 
which have magnitude from 300 to ne arly 900 cal cm-2 day- 1• The reason for the 
difference in values is apparent when a comparison of Qn' s is made on an hourly 
basis. Such a comparison is shown in Figure 59 and hourly values from July l 
are also shown for Qs , Qbs , (Qa-Qar) , and air temperature . Value s from the net 
radiometer are lower than Qn calcula ted during darkness and higher near the 
middle of the day; therefore , during the longer periods of daylight in June and 
July, the net radiometer gives a l arger value for Qn and during shorter daylight 
periods the extremes average and both Qn 1 s are ne arly equal . The reason for the 
difference on an hourly ba s is i s not cle ar; however , a lower night reading for a 
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net radiometer of the same type as used in this study has been reported 
when two di ffer ent types of net radiometers were compared over a moist, bare 
soil 73/. 
No. 
3 
4 
5 
6 
7 
3 
9 
10 
11 
Table 11. Compari son of Value s of Calculated and Measured Net Radiation 
at Pactola Reservoir, 1963 
Period 
Date 
June 4-June 22 
June 22-July 3 
July 5-July 19 
July 19-Aug. 2 
Aug. 2-Aug. 16 
Aug. 16-Aug. 30 
Aug. 30-Sept. 13 
Sept. 13-Sept. 28 
Sept. 28-0ct. 9 
Calculated 
Qn 
341 
502 
423 
371 
385 
291 
226 
172 
166 
Measurement of Dew Point 
Measured 
Qn 
cal cm- 2 
346 
544 
456 
383 
38:J 
279 
212 
155 
151 
Difference 
Q ts 
n 
day- 1 
+ 5 
+42 
+33 
+12 
+2 
-12 
-14 
-17 
-15 
Psychrometer units with wet- and dry-bulb thermocouples, when used under 
field conditions, have several shortcomings. The wick over the we t bulb can 
become severe ly contaminated in a matter of hours or days under dusty or other 
in 
air pollution conditions; therefore, during these conditions frequent maintenance 
is required. To keep the wi ck moist, a water reservoir is required which must be 
periodically filled. During cold weather this reservoir will freeze after severa l 
hours of be low 0°C temperatures and upon freezing the reservoir no longer sup-
plies moisture to the wick and the unit is useless. 
An alternative method which has been widely used in s ome areas is to use the 
hygroscopic properties of lithium chloride. The particular commercial unit used 
in this study uses the increase in conductivity of lithium chloride with the vapor 
pressure of the air. The unit i s designed so that as the vapor pressure of the 
air and conductivity increase, the current in a set of wi r es incr~ases. With the 
increased current the temperatures of the unit increase . The unit temperature is 
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related to dew-point temperature, so by measuring the temperature of the unit, 
the dew-point temperature can be obtained directly. In this study a nickel 
resistance thermometer bulb was used to measure the unit temperature, and the 
resistance of the bulb was monitored continuously using a Whe atstone Bridge 
circuit. 
The lithium chloride unit is placed in an upside down white pot shown in 
the left portion of Figure 30, and the pot is placed on a pole which is mounted 
on a pyramid-type metal base shown in the center of Figure 28. A fan is located 
in the metal base which pulls air from the unders ide of the pot, through a 
filter, past the lithium chloride-impregnated unit, and down the pipe holding 
the pot. Thi s particular unit required no servicing during the seven months 
while it was in use. A lithium chloride unit which is supposed to last for 
roughly a year can be replaced with another unit in a matter of minutes. In 
this study two units were used solely to compare two different units against 
the wet- and dry-bulb unit used in this s tudy. 
The dew-point record obtained was reduced on a daily basis with the aid of 
an Amsler integrator. Since the relationship between dew-point temperature and 
vapor pressure is not linear, the area, first moment, and second moment as 
obtained from the integrator were used to obtain average daily values for vapor 
pressure of the air (ea). Daily value s of ea determined from dew point versus 
ea determined from wet- and dry-bulb are plotted in Figure 60. The dashed line 
is 45° and the two solid lines represent the best linear relationship, as 
determined by least squares method, between ·each of the lithium chloride units 
used and corresponding values for ea determined from wet- and dry-bulb record. 
The fir st unit was used during May , June, and July, while the second unit was 
used in September, October, and November. A close relationship is shown to 
exist between the two methods for obt aining .ea's . Values from the lithium 
chloride unit, however, are consistently lower than corresponding values from 
wet- and dry-bulb data. 
The lithium chloride dew point unit overcomes the objections listed for 
the thermocouple wet- and dry-bulb arrangement used in this study. The con-
tamination problem appears to have been overcome by filtering the air prior to 
passing it over the sensing element . From our experience the problems of main-
tenance were nonexistent for the lithium chloride s~tup, and freezing temperat ures 
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do not cause the unit to become inoperative. Since no absolute method was used 
to check either instrument, no conclusion can be drawn as to which instrument 
gives the best value for the true vapor pressure of the air. 
Cummings Radiation Integrator 
The Cummings Radiation Integrator (CRI) was first used by Cummings in 1937 
12/ and was later used at Lake Hefner (1950, 1951) and Lake Mead (1952, 1953) 
38/. Harbeck in the Lake Hefner report 31/ give s a development of the theory 
and shows the construction of a CRI. The CRI, wh ich is es sentially an insulated 
pan, used in the Pactola study is shown in Figures 26 and 29. 
ACRI i s used to measure the net incoming radiation which enters the body of 
water or (Qs - Qr+ Qa - Qar)• The determination of this value is possible s ince 
the insulated pan can be considered as a small reservoir and the energy-budget 
equation for a reservoir also applies for the CRI. The major difference is that 
evaporation from the CRI can be measured, Thi s makes it possible to evaluate all 
the terms on the right side of the following equation, 
Q * - Q * + Q * - Q * = Q * + Qb * + Qh* + Q * + Q * - Q * s r a ar e s w o v [20] 
(where asterisks refer to values obtained +~om the CRI) which allows the left side 
of the equation , the net incoming r adi ation, to be determined. The net incoming 
radiation for the pan may not be the same as for the lake at any particular time, 
but over a period of time they would be expected to be the same . 
The measurements which mu st be obtained from the CRI are ess entially the same 
type as needed for the reservoir with the exception of three additional measure-
ments. The first is measurement of daily evaporation, second i s evaluation of 
heat loss through the sides and bottom of the in sulated pan, and third is measure-
ment of daily average water temperature for the water in the CRI. Knowing the 
average temperature of the water on the inside of the CRI, air temperature on the 
outside and the thermal properties of the wall , the heat loss through the sides 
and bottom can be determined . The heat los s through the walls for the CR.I used 
in this study was small, less than 3 cal cm- 2 day-1 . 
A comparison of values obtained for net incoming r ad i at ion obtained from the 
CRI and obtained from radiation instruments and calculated reflectivity i s shown 
in Figure 61. The value s are scattered around the 45° line and in some cases the 
scattering is r ather extensive . 
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SUMMARY 
Reservoir evaporation reduction wi th monomolecul ar film was investigated 
during the summers of 1962 and 1963 at Pac tola Reservoir , South Dakota . Thi s 
study was conducted cooperatively by the U. S . Bureau of Recl amation and the 
Agronomy Department of South Dakota St ate University. In this study a material 
composed of hexadecanol and octad ecanol was applied as a molten spray in 1962 
and as a powder in 1963 . The molten spr ay was dispensed from both fixed and 
mobile dispensing unit s with the mobile unit being superior . The powder was 
al so spread from a mobile unit , Th e average monolayer coverage during a 13- day 
period using moltent spray was 50 per cent with a r ate of 0 . 55 l b acre-1 day- 1 , 
while an average of 73 per cent coverage was achi eved during the 1963 98-day 
test , using the powdered materi al and a r ate of 0. 43 lb acre- 1 day- 1 was used . 
As found in other field tests , wind speed was the primary controlling f a ctor 
in maintaining a monolayer . An ave r age wind speed of 5 . 8 mph during the film 
tre atment periods and the use of mobile di spen s ing units made it pos s ible to 
achieve the high coverage . 
Tl1e aver age evapor ation r eduction as calcul ated from the energy- budget , 
mas s- trans fer method gave an ave r age reduction of 14 per cent. Us ing re sults 
from this method , it was determined that a tota l of 215 acr e- feet of water was 
saved and the aver age cost per acre-foo t of the water saved was $69 . A con-
stant of proportionality between the ene rgy-budget , mass-t r ans fer method , and 
the simplified method was found to be 0 . 31 . 
The effect of the monol ayer film on s tored energy in the reservoir was 
discussed extensively . The water temper ature data collected during 1963 showed 
that water temperatures to a depth of about 10 feet incre ased r apidly after 
commencement of the film treatment period. A pos s ible continuing effect on 
stored energy due to t he monol ayer film was al so cons id ered . 
A net r ad iometer for measuring net radiation over the water surface and a 
lithium chloride dew point senser used to measur e vapo r pressure of the air were 
compared with more commonly used methods for obt aining the respective values . 
Both unit s were found to check well wi t h t he compar ative me thods . 
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RECOMMENDATIONS FOR FURTHER STUDY 
Recommendations which follow will only be in the area of the evaluation of 
a monomolecular film under field conditions. Searching for better evaporation 
retardant materials, improved methods for applying and dispensing the film-forming 
material, and ways of minimizing wind effects on the film must continue to be 
pursued . More specifically, materi als which are more resist ant to wind action 
should be developed and a boat duster speci fic al ly designed to dispen se the 
material is needed. 
A monomolecular film's ability to retard evaporation und er field cond itions 
is dffficult to evaluate due to the rather complicated nature of the problem 
involved. It is, therefore, recommended that the film be further studied in wind 
tunnels and/or other types of controlled environmenta l chambers where one physical 
factor can be studied at a time. The effect of such factors as wave motion, wind 
speed , vapor pressure of the air , impurities, and water-surface temperature on a 
film's ability to reduce evaporation should be thoroughly i nvestigated . The 
ultimate objective of such studies must be to evaluate a film 1 s ability to reduce 
evaporation under field condition s , i.e., obtain a more meaningful evaporation 
reduction factor. 
An alternate approach to evaluating a film's ability to reduce evaporation 
under fiel d conditions is to directly evaluate the effect of the film. Thi s , of 
course, is attempted using the energy-budget and mass-transfer method; however, 
due to the small difference between the energy which goe s into evaporat ion with 
and without the film, at least in cool region s , and the assumptions involved, 
the result s from the method cont ain many possible errors . Therefore, it i s 
recommended that the errors in each term of the energy-budget equat ion be system-
atical ly evaluated assuming the best instrumentat ion available is used and 
impro vement s in specif ic instruments may be required. Also, the assumption s in 
the method that the heat and mas s-transfer coefficients obtained for a rough 
surface can be us ed for a smooth surface should be investigated as should the 
effects due to neglection of possible stored-energy change due to the film. When 
these f actors have been fully evaluated , then the app licability of this method can 
be evaluated from a more exacting positio~ . 
A third recommend ation deals with the need to more closely examin e how the 
environment over the water surface is altered when a film i s or is not present . 
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The air movement directly above the water surface cons titute s the mechanism for 
r emoving the evaporated water from the reservoir . If vapor pre ssure of the air 
is a ccurately determined and wind movement is known, then the rel ation between 
evaporat ion from film- covered are as and noncovered are a s should be dete rmin able . 
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Table A. Average Daily Values Obtained at Pactola Reservoir, 1963 
Table B. Average 3-Hour Values and Calculated Re sult s for the Simplified 
Method at Pactola Reservoir 
Table C. Average Values, by Periods , for the Cummings Radiation Integrator 
Located at Pactola Reservoir 
Table D. Average Water Temperatures (° C) for 5-Foot Layers Obt ained from 
·Thermal Surveys at Pactola Reservoir - 1963 
Table E. Information Pertaining to the Materi a l Application Phase of the 
Evaporation Investigation 
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Explanat ion of Tab les 
Table A. 
All value s given in this table except Tin and Tout have been defined in the 
List of Symbol s and Example Dimen s ions at the beginning of this report. In this 
table Tin i s the average daily temperature of the water flo wing into the reser-
voir and Tout i s the average daily temperature of the water flowing out of the 
reservoir. 
Tab le B. 
The values given in this~-table are 3-hour averages and each row .represents 
a different 3-hour time interval. The sequence i s (0-3), (3- 6 ), - ----, (21 - 24) 
with the cycle being repea ted each day as shown in the follo wing example. 
(21 - 24) .52 8.65 8.333 24.030 129.635 48.025 
SUM p 40.55PERCENT RED. .41FC 
AU GUST 26, 1962 ( 0 - 3) .~4 7.12 7.515 23.495 150.751 36.714 
( 3 - 6) .18 1.02 6.958 23.307 166.048 21.,.+50 ( 6 - 9) • 2 3 11 • /+ 0 8.6'+0 22.887 )00.784 16.707 
( 9 - 12) .57 13.85 6.762 23.930 8 1. 37 5 33.078 
(12 - 15) .60 14.21 6 . 965 2'+.652 1 1 5.9 9 3 49.277 
(15 - 18) .38 15.0'+ 9.830 24.924 54 .9 9 2 14.756 
( 18 - 21) .66 12.79 l " ~09 24. l+ 70 3 7.'300 17. -462 
(21 - 24) .49 10. 60 9 .008 24.281 71.088 25 . 007 
SUM p 27e55PERCfNT RED. • 3or:-c 
In the table 
C i s the fraction of the wa t er surf ace cove.red 
TO is the temperature of the water surface (OC) 
F i s the evaporation reduction f acto r 
u i s wind speed (m.p.h.) 
DB i s air temperature (o C) 
WB is the wet bulb temperature ( o C) 
EA i s the vapor pressure of the air (mb) 
EO i s the saturated vapor pressure at the wa t er surface temperature (mb) 
FC i s the product of F times C 
Pi s the product of U(EO-EA) o.r the denominato r in equation [13J , and 
PFC is the product of FC times P or the numerator in equation [13]. 
112 
Table C. 
The terms with asterisks in thi s table refer to average values, by periods, 
obtained from the Cummings radiation integrator and 
T0 * is the average water surface temperature (QC) 
Ti* is the average temperature of the water inside the CRl (QC) 
E* is the average evaporation per day as measured with a hook gauge (cm/day) 
Qv* is advected energy (cal cm-2 day-1) added as r.ainfall and water needed 
to maintain the supply in the CRI 
Q
0
* is the change in stored energy in the CR.I (cal cm-2 day-1) 
Ta and ea are defined in the Li s t of Symbols and Example Dimensions in the 
front of this report. 
Table D. 
The average temperature for each 5-foot layer as obtained from 26 thermal-
survey sites is given in the body of the table for the thermal surveys taken 
during 1963. Each thermal survey generally took 3 to 4 hours to complete and 
the median time for each survey is given. 
Table E. 
The data in this table, with the exception of wind speed, was obtained from 
daily logs kept by the individuals dispensing the film-forming material. Informa-
tion in the table is divided each day into Af.11 and PM periods and each period 
represents about 7 hours. The number or dusting trips is the number of times 
the dispensing boat left the dock to dispense material and the total time involved 
in dispensing is given as are the total pounds of material and total gas used 
during each Af.11 and PM shift. The breakdown time represents the time lost due 
to failures of the boat and motor dr dusting system. Since spare or back-up 
systems were generally available, the breakdown time often included only the 
time required to replace a unit. The wind speeds given represent average speeds 
for the periods 0600 to 1200 and 1200 to 1900 hours. 
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Table A 
Average Daily Values Obtained at Pactola Reservoir, 1963 
Ma 
Date Ia To Tin Tout eo ea u C Qs Or Qa Oar Obs Rain 
oc oc oc oc mb mb mph % ca l cm- 2 day- 1 cm 
8 12.5 11.3 10.3 5.8 13.4 9 .. 8 6.0 441 32 · 703 21 744 .o 
9 15.0 11.l 10 .• 4 5.8 13.2 9.3 7.6 540 35 685 21 742 .() 
10 10.8 11.3 10 . 6 5. 8 13.4 9.9 7.5 602 37 649 19 744 0.2 
11 7.4 11.3 10 .. 4 5.8 13.4 10 .• 7 7.5 177 19 616 18 744 0.3 
12 8.7 11. 7 10.3 5 .. 8 13 .. 7 8 .2 8 •. l 526 35 624 19 748 .o 
13 11.2 12.2 10.0 5.8 14.2 7.3 6.1 685 43 619 19 753 .o 
14 9.7 12.l 10.1 5.8 14.1 9.3 6.3 472 33 677 20 753 .o 
15 12.2 12 .. 5 10.0 5.8 14.4 11 .. 6 3.9 390 30 615 18 756 1.0 
16 11.6 lJ..9 10.l 5,.8 13.9 10.2 7.0 471 33 602 18 750 1.2 
I-' 
17 10.5 11.9 10.4 5 .. 8 13 .. 9 7.8 8.6 648 43 562 17 750 .. o 
I-' 18 8 .2 12.3 8.6 5 .• 8 14 ... 3 7.2 6 .8 329 27 547 16 755 0 .1 ~ 
19 8 . 0 12.3 9.3 5 .. 8 14.3 6.1 8 .1 659 43 609 18 755 .o 
20 5.3 12.4 9.0 5 .. 8 14.4 5.2 10.0 621 38 514 15 756 .o 
21 3.5 12.3 8.7 5.8 14.2 5 .. 2 5.6 735 43 546 16 752 .o 
22 7.4 12.1 9 .. 5 5.8 14.l 6.1 5.9 739 43 594 18 752 .. () 
23 11.5 12.1 9.8 5 .. 8 14.l 8.8 6 .. 2 581 37 657 20 752 ... o 
24 14.4 12.5 10.7 5.8 14.4 10.6 6 . 4 601 37 712 21 756 .o 
25 14.0 13.2 lJ .. 6 5.8 15 .. 2 11. 7 5.5 363 29 697 21 764 0.4 
26 11.4 13.4 9.8 5.8 15.3 12.5 5.9 170 19 563 17 766 0.1 
27 11.2 13.7 10.9 5.9 15.7 10 .. 8 4.7 513 34 647 19 769 0 .. 5 
28 12.0 14.1 1L4 5.9 16.0 11.1 4.2 559 36 650 20 773 0. 6 
29 14.7 14.5 12.2 5.9 16.5 11.5 5.8 586 37 708 21 778 .o 
30 17 .3 14.6 13.2 5.9 16.6 13.4 4.7 498 34 717 21 779 0 .1 
31 15.1 15.0 12.8 5.9 17 .o 12.5 5.1 259 24 640 19 783 0 . 6 
Tab le A (cont 1 d) 
Average Daily Values Obtained at P actola Rese rvoir, 1963 
June 
Date Ta Io Tin Tout eo e a u C Os Q.,.. Qa Qar Obs Rain 
oc uc oc oc mb mb mph % ca l cm- 2 day- 1 cm 
1 14 . 6 15 . 3 11.4 5. 9 17 . 4 12 . 5 5 . 4 36 6 29 623 19 786 0.2 
2 14.8 15 . 6 12 . 1 5 . 9 17 .7 14 . 0 4 . 1 345 28 648 19 790 2 .1 
3 16. l 16 . 0 13 . 4 6 . 0 18 . 2 12 . 7 5 .• 5 551 3.S 734 22 704 .o 
4 17 . 5 16 .2 14 . 6 6 . 0 18 . 3 13.8 7.1 703 43 766 23 705 0 . 5 
5 13 . 8 16 . 4 13 . 4 6 .• o 18 . 6 13.7 5.1 383 2 () 685 · 21 798 4 . 4 
6 14 . 2 15 . 9 11.2 6 .. 0 18 . l 13 . 1 4 . 9 537 35 678 20 793 .o 
7 17 .o 16.4 12 . 5 6 . 0 18 . 6 15 . 2 4 . 9 665 39 747 22 798 0 . 6 
8 18 . l 17 . 3 14 . l 6 .. 0 19 . 7 1:3 . 8 4 . 0 53 6 35 754 21 808 .o 
9 13 . 5 17 . 4 13 . 0 6.0 19 . 9 11.3 4<L2 401 30 655 20 810 0 . 1 
I---' 10 13 . 1 17 . 4 12 . 4 6. 0 19 . 9 12. 7 4 . 1 420 31 660 20 810 . o 
I---' 11 11.0 11 . 1 12 . 5 6. 0 19 . 5 13 . 6 3,.9 211 21 773 23 806 0 . 9 (Jl 
12 18 . 4 17 . 7 13 . 3 6 . 1 20 . 3 13.9 4.4 667 39 718 22 813 .o 
13 19 . 8 18 . 6 14 . 6 6 . 1 21 . 4 15 . 1 4 . 9 718 43 751 23 823 .o 
14 17. 7 18 . 6 13 . 6 6 . 1 21.5 16 . 6 4 . 0 23 6 2?. 643 19 824 0.3 
15 13.9 18 . 0 12 . 5 6 . 1 20 . 6 14 .5 4 . 4 94 13 577 17 816 5.1 
16 13 . 7 18 . 0 12 .5 6 . 1 20 . 7 10. 5 4 . 3 668 39 691 21 817 .o 
17 16 . 6 19 . 0 12 .7 6.2 21.9 12 . 5 4 . 7 628 38 741 22 827 .o 
18 1.3 . 0 19 . 0 13 . 9 6 . 2 22. . 0 12 . 1 7 . 2 666 39 72.0 21 828 .o 
19 19 .2 19 . 2 13 . 6 6 . 2 2~ --2 11.8 7 . 3 492 34 702 21 829 . () 
20 15.8 18 . 8 13 .2 6.2 21. 7 15..4 6 .. 3 412 31 734 22 825 2.3 
21 20.8 19 .2 14.8 6 . 2 22 .2 14 . 9 6 .. 8 579 37 734 24 830 .o 
22 21.5 19 . 7 13 . 0 6 .2 22 . 8 13 . 4 7 . 3 7.19 43 779 23 834 .o 
23 16. 4 20 .1 15 . 9 6 . 2 23.6 14.3 6. 9 514 34 785 24 841 .o 
24 22 .7 21.l 16 . 8 6 . 3 25 . 0 18 . 8 6 . 8 681 43 3.14 24 851 .o 
25 18 . 3 21.4 16 . 3 6 . 3 25 .5 11. 6 6 . 9 720 43 712 21 855 .o 
26 19 . 0 21.4 15 .7 6. 3 25.5 13 . 1 6 .5 705 43 724 22 855 .o 
27 20 . 7 21.2 16 .1 6.3 25 .2 15.0 6.9 726 43 747 22 853 . () 
28 23.9 21. 9 17 .5 6 . 3 26 .2 19 . 3 6. 6 719 43 748 22 861 .o 
29 22 . 5 21.9 17.0 6. 3 2 6.2 8 . 6 11.1 760 43 615 18 861 .o 
30 19 . 0 21 . 6 15 . 6 6 . 3 25.8 12. 5 5.6 641 38 737 22 857 .o 
Table A (cont 1 d) 
Average Daily Values Obtained at Pactola Reservoir, 1963 
Jul 
Date Ia To Tin Tout eo ea u C Os QT Qa Qar Oos Rain 
oc oc oc oc mb mb mph % cal cm- 2 day- 1 cm 
1 17 . 6 21.8 16.2 6 .3 26 . 0 10.6 5.2 740 43 691 21 859 .o 
2 18.9 21.6 16.3 6 .4 25.8 15.5 6.8 575 36 791 24 857 0.9 
3 20.5 21.6 16.4 6.4 25.7 18.1 5.3 388 30 782 23 856 .o 
4 20.8 21.2 15.8 6.4 25.1 18.5 5.1 466 33 725 22 851 2.5 
5 20.9 21.5 15.8 6 .4 25.7 18.8 3.9 527 35 781 23 855 .o 
6 21.4 22. 8 15.0 6 .4 27.7 17.8 5.0 77 437 32 735 22 871 1.3 
7 22.9 22.8 17.2 6.4 27 .7 15.4 4.6 76 644 39 810 24 871 .o 
8 24.A 23. 6 18.6 6 .5 29 .. 1 15.4 4 .8 81 682 43 839 25 881 .o 
9 2/-.4 23.9 18 .. 3 6 .5 29.7 20.3 4.0 75 416 31 782 23 885 0.6 
I-' 10 24. 0 24.0 18.5 6.5 29.9 19.l 5 .. 9 68 637 38 832 25 886 .o 
}-I 
11 20.4 24.l 17 .. 6 6 .5 30.l 13.4 5.9 68 710 43 766 23 887 .o 
°' 12 18 .2 23.9 16 . 8 6 . 6 29. 6 15.1 5.4 70 439 32 799 24 884 .o 
13 18.5 23.9 16.2 6.6 29.6 11.3 4.9 78 497 34 732 22 884 .o 
14 18 . 8 23.8 16.6 6 . 6 29.5 10 .. 4 7.0 61 711 43 748 22 883 1. 4 
15 20 . 7 24.0 17 . 4 6 .. 6 29. 7 12.8 5.8 77 685 43 769 23 885 .o 
16 20 .7 24.2 17. 7 6 . 6 30.3 14.8 5.4 79 637 38 731 22 889 .o 
17 19.2 24.0 17.7 6 . 6 29.9 14.3 5.6 69 602 37 78·3 2.3 886 .o 
18 22.0 24.1 17 . 8 6.6 30.0 17.3 5.6 71 604 37 807 24 887 .. o 
19 20 .4 24.l 18.0 6.6 30.0 11.8 6 .1 67 716 43 695 21 885 .. o 
20 22 .5 24 .4 17 . 8 6.6 30.5 17.3 6.4 66 620 38 796 24 890 .o 
21 23.3 24.7 18 . 4 6 .. 6 31.2 14.1 5.3 70 589 37 761 23 895 .o 
22 23.3 24.5 17. 6 6.6 30.8 16.0 6 .8 66 437 32 797 24 892 .o 
23 25.3 24 .7 18.8 6 .. 6 31.1 17 .3 3.9 89 473 33 820 25 894 .. o 
24 24 . 7 24.6 19 . 1 6.6 31.0 18.3 5 .. 6 72 564 36 812 24 893 ~O 
25 27 . 6 24 . 7 19."3 6 .7 31.2 16.3 6.3 67 600 37 820 25 895 0.7 
26 16 . 7 24.5 17 . 8 6 .7 30 . 7 14.5 6.3 64 365 29 773 23 892 1.6 
27 14 . 1 24 .2 15 .5 6.7 30.2 14 .2 4.5 85 303 26 707 21 888 .o 
28 18 .0 24 . 0 16.1 6.7 29.8 14.4 6.1 62 668 43 745 22 886 .o 
29 19.3 23.9 17 .1 6.7 29.6 15.2 5.7 67 474 33 717 22 884 0 .2 
30 20 .. 2 23.9 17.2 6.7 29.7 15.0 5.2 75 640 42 755 23 885 .o 
31 22. 4 23.9 17 .. 4 6 .7 29.8 12.4 6 .2 64 682 43 755 23 885 .o 
Table A (contrd) 
Average Daily Values Obtained at Pactola Reservoir, 1963 
Au ust 
Dat e I a Io Tin Tout eo ea u C Os Qr Oa Qar Obs Rain 
oc oc oc oc mb mb mph % ca l crn-2 day-1 Cf!l 
l 2 6. 5 23.9 17 . 8 6.7 29.7 13.3 6. 6 72 549 36 793 24 885 .o 
2 19 . 4 23. 8 17.5 6.7 29.4 9. 8 6.2 73 676 43 714 21 881 .. o 
3 19 .2 23. 6 17.l 6 .. 7 29.l 12 .. 0 6 .9 61 640 42 749 22 881 .o 
4 22.4 23. 9 17 . 6 6 . 8 29.7 14.l 4.9 75 488 3:3 770 23 885 .o 
5 21.5 24.1 17.7 6 . 8 30 .0 14. 8 6 .. 4 64 613 42 741 22 887 0.1 
6 24 .. 2 24 .2 18 .l 6. 8 30 .2 11.7 6 . 6 70 642 42 768 23 888 .o 
7 24. 6 23.7 1.3 . 4 6 . 8 29 . 3 12. 6 6 .7 60 649 43 795 24 882 .o 
8 24.0 23.7 18 . 5 6 . 8 29 .3 16.2 5.5 65 528 35 816 24 882 0.2 
9 21 . 8 23. 8 18 .2 6.8 29 . 6 15.9 5.8 77 636 42 795 24 884 .o 
10 24.8 24 .2 18.3 6 . 8 30 .2 12.0 5.8 61 629 42 791 24 888 .o 
1----' 11 22.2 24 .0 16 . 8 6 . 8 29.9 16 .7 6. 8 65 201 21 702 21 886 0 .2 1----' 
'-1 12 18 . 9 23. 9 17 .1 6 .. 9 29.6 12.9 7.2 61 559 36 720 22 884 .. o 
13 16 .2 23. 6 15. 6 6 . 9 29.l 11.4 6.5 73 521 35 680 20 881 .o 
14 21.5 23.2 1S.5 6 . 9 28.5 12.7 5.1 76 617 42 786 24 877 .. o 
15 23 . 4 23 .l 17 . 4 6 . 9 28.3 13.4 5 . 8 73 576 41 783 23 875 .o 
16 19 . 8 23.0 16. 9 6 .. 9 28.0 11.5 6 .4 69 497 34 694 21 872 0.2 
17 rn .9 22 . 9 l h.5 6.9 27.9 11.8 9.0 50 565 36 763 23 872 .o 
18 19 . 8 22. 8 16 . 9 6 .. 9 27.7 lL.4 7.1 56 570 41 716 21 871 .o 
19 21.0 22.7 16.3 6.9 27. 6 10.1 8 .3 65 564 41 729 22 870 .o 
20 25 .. 4 22. 8 16 . 9 7.0 27.7 11. 7 6 .9 75 461 32 780 23 871 .o 
21 20 . 8 22.5 17 .2 7. 0 27.3 12.0 6. 6 68 501 34 742 22 869 0 .. 1 
22 17.1 22.2 16 . l 7.0 26.7 14.1 5.1 73 347 28 722 22 864 0 . 4 
23 20 . 3 22.3 17 .1 7.0 27.0 .16.1 4 .3 81 553 40 784 24 866 .o 
24 21.2 22 . 6 17.8 7. 0 27 .. 5 15.7 5.9 72 544 40 759 23 870 .o 
25 24 . 3 22 . 9 18 . 0 7.0 27.9 12 . 8 6 .1 69 445 32 800 24 872 .. o 
26 22.1 22 . 8 17 .3 7 .. 0 27.7 14.5 6 .3 71 463 33 723 22 871 .o 
27 22.9 22 .9 17.4 7.0 27.8 12.6 5.3 78 455 3'1 4 781 23 872 .o 
28 15.6 22.2 15.8 7. 0 26 .8 12.3 4.6 84 320 27 661 20 865 0 .. 4 
29 15.1 21.9 14.0 7.0 26 .2 11. l 4.0 84 416 31 685 21 861 .o 
30 15 .2 21. 9 15.8 7.1 26 .2 13.0 5.0 82 461 32 777 23 859 .o 
31 16.4 21. 9 15 .. 6 7.1 26 .3 14.8 4 .1 92 312 26 745 22 861 .o 
Table A (cont'd) 
Aver age Dai ly Values Obtained at Pactola Reservoir , 1963 
September 
Date Ia To Tin T~ut eo ea u C Qs Q:_i: Oa Qar Obs Rain 
oc oc oc oc mb mb mph % cal cm-2 day-1 cm 
l 16. l 21.8 16 . 0 7.1 26 .2 15.5 4 . 4 84 263 24 682 20 860 4 . 3 
2 14 . 6 21. 6 15.3 7.1 25.8 14.7 3.3 91 239 23 739 22 857 .o 
3 13.l 21.3 14 .7 7.1 25.3 14.0 4 .2 91 367 29 725 22 854 0.2 
4 10 . 8 21.0 14 . 6 7.2 2'1- . 9 13 . 0 5.7 73 536 40 720 22 851 .o 
5 20.2 2L3 15 .2 7.2 25 . 3 13 . 4 5.4 81 542 40 743 22 854 .o 
6 19.4 21.3 15 .5 7.2 25.3 13.0 6 .7 72 520 39 693 21 854 .o 
7 21.8 2i.3 15 .. 7 7 .. 2 25 . 4 11.3 6 . 6 74 540 40 718 22 8~)4 .o 
8 21.4 21. 7 16 . 3 7o2 25 . 9 13 . 4 5.4 78 496 38 760 23 858 .o 
9 17.4 21.7 15 .7 7.2 26 . 0 13.3 3.8 89 217 2i 781 21 8~59 0 .2 
1--' 10 19.2 21. 6 15.3 7.2 26 .0 14.9 5.2 83 393 30 720 22 SC58 .o 
1--' 11 19 . 7 20.9 15 . 2 7.2 2!!. 7 12 . 6 7. 6 66 518 39 704 21 849 .o (X) 
12 13 . 9 20 .7 15 . l 7.3 24 . 4 15.3 5 .1 86 232 2?. 750 22 847 .o 
13 21.5 20. 8 14 .7 7.3 24 . 6 12 .. 9 6 . 9 83 467 37 735 22 846 .. o 
14 18.5 20 . 8 15.3 7.3 21.6 10.8 5 . 8 86 396 30 699 21 849 .o 
15 14.5 2D. 9 13 . 6 7.3 24 . 7 9 . 0 6 . 7 64 521 39 659 20 849 .o 
16 19. 6 20. 8 14 .. 6 7.3 24.5 14 .5 7.4 46 469 37 716 21 848 2.0 
17 1"7. 8 20.7 15.l 7.3 24.3 15.6 5.5 65 468 37 742 22 847 .o 
18 U .7 20.2 14.2 7.3 23 .7 15.9 4 .1 89 102 14 746 22 842 0 .2 
19 13 .5 19 .7 14 . 3 7 . 3 22 .9 15.4 3 . 9 85 139 17 7,33 2J 836 .o 
20 12.9 19 . 6 13 . 6 7~3 22.7 13.0 5.3 83 202 21 729 22 834 .o 
21 11.0 19 .. 6 12.7 7.4 22 .. 7 12 . 0 6 . 8 64 107 14 599 18 834 l. 7 
22 13 .. 5 19.2 12. 6 7.4 22.3 12 . 8 5 . 3 72 407 30 693 21 830 .o 
23 17 . 4 19.5 13.3 7. 4 22 .. 7 14 . 0 . 4 .1 88 403 30 707 21 833 .o 
24 13.2 19.2 13.3 7.4 22.3 12.3 8 . 0 57 398 30 700 21 830 .o 
25 15 . 0 19.2 11.9 7.4 22.3 10 •. 2 5 . 4 79 461 37 645 19 830 .o 
26 18 . 0 19 .1 12.0 7.4 20 . 0 9 . 0 7.1 74 477 37 639 19 828 .o 
27 18 . 3 18 . 6 12.0 7.4 21.4 9 . 8 7.5 71 470 37 631 19 823 .o 
28 10 . 9 18 .5 11. 7 7.4 21.2 8 . 0 6 . 8 72 382 29 606 18 820 . () 
29 14.2 18 . 4 10. 4 7. 4 21.l 9 .1 5.7 72 461 37 615 18 820 .o 
30 19 .1 18.6 11.4 7. 4 21.4 8.4 5.4 76 435 36 664 20 823 .o 
Tab le A (contrd) 
Average Daily Values Obtained at Pactola Reservoir , 1963 
October 
Date Ta To Tin Tou t eo ea u C Os Qr Oa Qar Obs Rain 
oc oc oc oc mb mb mph % cal cm- 2 day-l cm 
l 18 . 9 18 . 1 11.8 7.5 20 . 8 8.0 6 . 7 71 373 29 641 19 818 .o 
2 15 . 9 17.8 11.3 7.5 20.4 7 . 9 5 . 9 77 443 36 616 18 815 .o 
3 19 . 0 17 . 4 11.0 7.5 19.8 7. 6 7 . 3 59 439 36 606 18 809 .o 
4 19 . 9 17.3 10 . 8 7.5 19 . 8 7.6 6 . 7 72 425 35 634 19 809 .o 
5 19 . 9 17 .5 11 . 4 7 . 6 20 . 0 7.1 6 . 8 81 363 29 646 19 811 .o 
6 16 . 6 17 . 5 11.4 7 . 6 20 ... 0 10 . 7 6.3 66 403 34 647 19 811 .o 
7 13 . 1 17 . 6 11. 7 7 . 6 20 . 1 11.4 5 . 0 66 373 33 652 20 812 .o 
8 13 . 3 17 . 4 11.1 7.6 19 . 8 9.9 4.9 78 411 34 612 18 809 . () 
9 18.4 17 . 0 10 . 4 7. 6 19 . 4 8.5 5 . 5 85 313 26 679 20 803 .o 
I-' 10 14 . 6 16 . 7 11.1 7 . 6 19.0 8.4 6 . 8 356 32 613 18 804 .o 
I-' 11 11.0 16 . 5 9 . 7 7 . 6 18 . 8 9.1 6 . 6 394 34 591 18 798 .o 
'° 12 18 . 7 16.7 10 .. 9 7 . 6 19.0 11 . 6 5.6 352 32 671 20 804 .o 
13 17 . 2 16 . 8 10 . 9 7 . 6 19 . 2 10 . 2 5 . 9 258 24 674 20 803 . () 
14 14 . 7 16.7 11.4 7. 6 19 . 0 10.4 6 . 5 301 26 644 19 802 .o 
15 14 . 3 16 . 5 10 .1 7 . 6 18 . 8 8.3 6 . 1 360 32 605 18 800 .o 
16 11.6 16 . 3 9 . 4 7 . 7 18 . 5 9 . 8 5 . 0 360 32 588 18 797 . () 
17 12 . 2 15 . 9 8 . 9 7 . 7 18 . 1 9 . 5 5.2 361 32 582 17 794 .o 
18 13 . 1 15 . 6 8 . 3 7.7 17 . 7 7.8 6 .. 2 364 32 567 17 790 .o 
19 12 . 6 15 . 5 8 . 4 7 . 7 17 . 6 8 .• 0 5 . 8 256 24 669 20 789 .. () 
20 9 . 4 15 . 5 9 . 9 7 . 7 17 . 5 11.7 3 . 3 41 8 630 19 788 1.3 
21 11 . 4 15 . 3 10 . 0 7 . 7 17 . 4 10 .. 0 4 . 5 348 31 601 18 787 .o 
22 13 . 7 15 . 3 8 . 4 7 . 7 17 . 4 7 . 6 5 . 2 346 31 607 18 787 .o 
23 16 . 8 14 . 8 8 . 6 7 . 7 16 . 8 6 . 9 9 . 4 329 30 S05 18 781 .o 
24 10 . 4 14 . 7 8 . 7 7 . 7 16 . 7 5 . 7 6 . 5 286 25 597 18 780 .o 
25 12 . 3 14 . 5 7 . 0 7 . 7 16 . 3 5 . 5 8 . 4 332 30 5~) 5 17 778 .o 
26 5 . 2 14 . 2 6 . 6 7 . 7 16 . 2 5 . 4 6 . 5 148 17 613 18 773 .o 
27 3 . 4 14 . 3 5 . 3 7 . 7 16 . 3 3 . 2 5 . 6 286 23 483 14 774 .o 
28 3 . 9 14 . 0 3 . 8 7 . 8 16 . 0 2 . 4 6.3 306 29 497 15 771 .o 
29 10 . 8 1.3 . 6 4 . 9 7 . 8 15.6 5 . 4 6 . 0 267 24 613 18 766 .o 
30 3 . 4 13 . 3 5 . 4 7 . 8 15 . 3 7 .. 0 3 . 7 45 8 546 16 763 0.3 
31 1.1 13 . l 3 . 8 7 . 8 15 . l 5 . 1 5 . 1 233 22 552 17 761 1.0 
Table A (cont'd) 
Average Daily Values Obtained at Pactola Reservoir, 1963 
November 
Date Ta Io Tin Tout eo ea u C Qs Qr Oa Oar Qbs Rain 
oc oc oc oc mb mb mph % cal cm-2 day- 1 cm 
l 2.1 12.8 2.6 7.8 14.7 4.1 5.6 307 29 483 14 759 .o 
2 9 .5 12.5 2.8 7.8 14.5 5 .• 8 6.0 287 28 504 15 757 .o 
3 5.2 12.3 3.5 7.9 14.3 5.3 4.4 237 23 563 17 755 .o 
4 6 . 8 l'.~.2 4.2 7.9 14.2 6 .. 1 5.7 249 2.3 561 17 754 .o 
5 5 .. 6 12.0 4 .. 2 7.9 14.0 6.5 8.2 259 26 501 15 751 .o 
6 6 .1 11.8 3.6 7.9 13.9 6 .. 0 5 .. 2 240 23 557 17 · 750 .o 
7 4.6 11.6 4.1 7.9 13.7 6 . 6 4.6 99 14 556 17 747 0.3 
8 2~7 11.5 3.3 7.0 13.6 6.1 5.1 144 17 535 16 746 .o 
9 5.7 11.3 3.5 8.0 13.4 5.7 7.8 242 2~ 531 16 744 .o 
I-' 10 4.4 11.1 3.4 8.0 1:3 .2 5.2 4.8 243 25 543 16 742 .o 
f\.) 11 2.0 11.0 3.1 8 .. 0 1:3 .2 4.1 5.3 269 27 447 13 741 .o 0 
TABLE B 
AVERAGE 3-HOUR VALUES AND CALCULATED RESULTS FOR THE SIMPLIFIED METHOD 
AT PACTOLA RESERVOIR 
THERMAL SURVEY PERIOD 9 FROM 8/25/62 TO 9/ 7/62 
C TO F u DB WB EA EO p PFC 
AUGUST 25, 1962 
.59 20.10 .709 3.14 25.92 13.21 7.869 24.415 51.977 21.764 
.52 21.29 .703 6e68 21.28 l3e32 7e257 25.309 120•746 44•171 
.63 20.16 .715 5.62 26.74 13.52 7.887 23.609 88.483 39.883 
.69 20.61 .710 3.69 18.03 11.24 9.433 24.283 54.885 26.912 
.52 20.44 .112 8.25 13.66 8.65 8.333 24.030 129.635 48.025 
SUM p 445.729 PFC 180.758 40.55PERCENT RED. •41FC 
AUGUST 26, 1962 
• '3 4 20.08 .716 9.44 11.58 1.12 7.535 23.495 150.751 36.714 
.18 19.95 .111 10.15 12.39 1.02 6.958 23.307 166.048 21.450 
.23 19.66 .120 1.01 19.81 11.40 8.640 22.887 100.784 16.707 
.57 20.38 . ·113 4.73 29.60 13.85 6.762 23.930 81.375 33.078 
.60 20.86 .708 6.55 30.25 14.21 6.965 24.652 115.993 49.277 
.38 21.04 .706 3.64 27.64 15.04 9.830 24.924 54.992 14.756 
.66 20.74 .709 2.63 20.54 12.79 10.309 24.'-+70 37.100 17.462 
.49 20.61 .710 4.65 17.17 10.60 9.008 24.281 71.088 25.007 
SUM p 778e334 PFC 214.453 27.55PERCENT RED. e30FC 
AUGUST 27, 1962 
.31 20.26 .714 8e33 16.81 9.68 7.922 23.755 131.085 29.230 
.15 20.04 .716 9.83 11.01 9.17 7.068 23.432 160.877 17.296 
.29 19.93 .717 8.15 18.33 10.57 8.299 23.27~ 122.089 25.418 
.34 20.14 .715 8.23 28.50 llt.. 0 2 7.669 23.589 1 ~ 1 • J L~6 31.908 
.11 20.16 .715 9.94 29.06 13.85 7.073 23.611 164.390 12.937 
.oo 20.03 .716 17.66 18.13 10.23 7.929 23.'+25 273.693 le569 
.55 19.87 .718 5.89 1?.48 7.34 6.726 23.187 97.027 38.345 
.58 19.81 .719 3.65 10.16 4e66 5.376 23.110 64.904 27.071 
SUM p 1146.115 PFC 183.777 16.03PERCENT RED. .20FC 
AUGUST 28, 1962 
.40 19.78 .719 5.83 7.33 3.48 5.631 23.059 101.732 29.278 
.21 19.74 .719 8.30 7.13 3 • 7'3 6.027 23.008 141.041 21.321 
.21 19.73 .120 '5 • 8 8 14.00 7.49 6.633 22.984 96.261 14.555 
.49 19.91 .718 4.90 19.58 9 • '+ 8 6.059 23.248 82.568 29.053 
.31 20.21 .714 6.43 19.89 10.04 6.657 23.680 109.626 24.297 
.47 20.01 .716 6.18 19.08 9.90 6.922 23.473 102.405 34.483 
.48 19.67 .120 4e08 16el.1 8.88 7.239 22.901 64.056 22.158 
.46 19.55 .721 3.08 1~.81 8.04 7.444 22.740 47.182 15.667 
SUM p 744.873 PFC 190.815 25.61PERCENT RED. e27FC 
AUGUST 29, 1962 
.44 19.41 .723 4.10 11.94 1.02 7.214 22.534 62.869 20.239 
.45 19.25 .725 4.48 9.20 5.77 7.236 22.309 67.640 22.011 
e55 19.19 .725 r;.69 12.05 7.59 7.866 22.23') 81.783 32.642 
.45 19.30 .724 5.55 15.12 9.24 8.290 22.185 78.340 2').542 
.29 1 9 • 4 '+ .723 6.97 14.78 9.31 8.569 22.585 97.709 20 • '+ 8 7 
.48 19.43 • 7 2 '3 5 • ~33 14.38 9.26 8.736 22.560 80.616 27.985 
.65 19.12 .724 4.58 12.28 8.37 8.748 22.410 62.655 29.50() 
.69 19.16 .726 3e42 11.21 7.98 8.812 22.185 45.768 ?2.9'30 
SUM p 577.384 PFC 201.400 34e88PERCFNT qED. e36FC 
121 
TABLE B (CONTINUED} 
AVERAGE 3-HOUR VALUES AND CALCULATED RESULTS FOR THE SIMPLIFIED METHOD 
AT PACTOLA RESERVOIR 
C TO F u DB WB EA EO p PFC 
AUGUST 30t 1962 
.12 19.07 .727 3e50 10.48 8.32 9.712 22.062 43.291 22.818 
.76 18.94 .728 3.11 10.89 8.35 9 . ,5 24 21.890 38.537 21.332 
.74 18.93 .728 3e84 11.09 8.74 9.927 21.866 45.908 24.750 
.64 18.89 .728 3.15 11.13 8.82 10.004 21.815 37.269 17.387 
.69 19.07 .121 3.93 12.82 9.79 10.358 22.061 46.055 23.104 
.10 19.08 .726 4e49 12.23 9.81 10.716 22.085 51.138 26.018 
.69 19.08 .726 3.16 11.24 9.10 10.321 22.085 37.249 18.681 
.54 19.0 7 .121 4.87 10.90 8.51 9.721 22.060 60.206 23.637 
SUM p 359.657 PFC 177.729 49.41PERCENT RED. e49FC 
AUGUST 3lt 1962 
.37 19.12 .726 6.84 9.60 7.13 8.685 22.135 92.072 24.748 
.20 19.14 .726 8.50 a.so 6.20 7.978 22.158 120.652 17.525 
.,3 18.96 .728 7e56 13.44 8.38 8.106 21.912 104.437 25.096 · 
.44 19.12 .726 6e39 17.57 9. o,~ 6.617 22.134 99.261 31.728 
.42 19.21 .12s 6.21 19.58 9.65 6.2q4 22.262 99.309 30.260 
.68 19.23 .725 4.01 18.42 10 • 3,,,. 7.914 22.289 57.665 28. , .. 3 9 
.67 19.16 .726 4.76 11 • 69 7.81 8.351 22.186 65.884 32.050 
.52 19.12 .726 6.81 q.66 6.43 1.112 22.134 97.qoo 37.338 
SUM p 737.185 PFC 227.189 30.81PERCENT qEo. e32FC 
SEPTEMBER 1 ' 1962 
.47 19.09 .726 7.37 9. 2 '3 6.09 7.598 22.085 106.887 36.902 
.24 19.08 .726 a.23 9.54 6.07 7.402 22.085 120.875 21.086 
.22 18.67 .731 6.36 16.18 9.87 8.544 21.525 82.669 13.298 
.60 18.91 .728 5.95 20.69 12.09 9.152 21.848 75.654 33.076 
.65 18.91 .728 5.41 21.13 12.20 9.068 21.849 69.168 32.760 
.73 19.02 .121 3.67 21.65 12 • 5 I+ 9.286 21.997 46.718 24.811 
.12 18.74 .730 3 • '3 8 14.49 10.10 9.836 21.619 3Q.919 20.q95 
.57 18.81 .729 6.,8 11 .16 8.13 9.0Rl 21.703 80.620 33.A'31 
SUM p 622.514 PFC ~16.762 ,4.82Pl:RCENT RED. .38FC 
Sf:PTE~BER 2, 1962 
.43 18.91 .728 8.48 9.76 7.04 8.479 21.843 113.339 35.514 
.32 18.78 .730 a.21 11.52 7.76 8.387 21.664 109.016 25.470 
.46 18.61 .731 5.12 16.11 10.63 9.655 21.'+42 60.388 20.329 
.67 18.79 .729 4e87 24.14 13.99 10.128 21.678 56.343 27.557 
.48 19.16 .726 9.00 25.83 12.85 7.365 22.18Q 1'33 • /~61 46.511 
.58 18.88 .729 7e80 25.09 12 • 7'• 7.624 21.803 ll0.6t;~ 46.789 
.58 18.47 .711 9. , .. 6 1q.og 11.77 9.610 21.252 110.226 46.984 
.43 18.85 .729 12.11 12.63 8.81 9.125 21.758 153.098 48.016 
SUM p 846.529 PFC 297.07'3 35.09PERCEN: PED. .36FC 
SF:PTFMBER 3, 1962 
.28 18.11 .737 10.98 9.70 6.54 7.890 20.776 141.506 29.208 
.19 18.04 .737 7.81 8.57 5.45 7.204 ? 0 .683 105.374 14.774 
.61 17.9q .738 5e72 8 • 5 'i 5.26 6.989 2 0 • 61 L~ 78.Q61 3 5 • }. 6 5 
.66 18.0() .738 5.75 s.02 4.93 6.902 20.637 78.Q88 38.489 
.67 18.02 .738 4.78 1.21 3.99 6 • 2 '+9 20.660 69.013 34.129 
.10 17.85 .7'39 3e63 6.93 3.5~ 5.9?7 20.432 52.685 27.290 
.69 17.83 .740 1.21 6.46 3. 21~ 5.862 20.407 46.725 23.864 
.62 17.97 .738 3.15 ~.63 ,.06 6.12 5 20.588 45.611 20.890 
SUM p 617.966 PFC 223.813 36.21PERCENT RED. e40FC 
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TABLE B (CONTINUED) 
AVERAGE 3-HOUR VALUES AND CALClJLATED RESULTS FOR THE SIMPLIFIED METHOD 
AT PACTOLA RESERVOIR 
C 
.55 
.54 
.10 
.73 
.42 
• c; 9 
.74 
.60 
~UM P 
.45 
.32 
.47 
.55 
.38 
.61 
.74 
.59 
SUM P 
.42 
.26 
.24 
• 56 
.65 
.78 
.10 
.5 5 
SUM P 
.40 
.25 
.33 
.68 
SUM P 
TO F u DB WB EA fO 
SEPTFMBER 4, 1962 
17.96 .738 ;.~3 
17.85 .739 4.25 
17.67 .741 3.08 
17.87 .7;9 4.50 
1s.01 .131 8.?3 
18.20 .736 1.01 
18.08 .737 3.92 
17.9~ .738 4.84 
,.a2 1.68 5.666 20.584 
3.31 1.24 5.493 20.440 
9.2q 4.56 5.744 20.210 
12.so 6.54 6.292 2C.463 
14.01 7.95 7.209 20.726 
11.88 7.82 7.117 20.889 
A.61 c:;.60 7.364 20.737 
~.14 ?.85 6.068 20.596 
43.3nPFPCFNT PFn. ~56.953 PFC ?41.J9J 
17.78 .740 
17.69 .741 
17.60 .742 
17.92 .739 
18.12 .737 
18 .. 34 • 734 
18.3J .7"35 
18.20 .7,6 
632.767 PFC 
17.8'7 .739 
17.85 .7,9 
18.73 .730 
18.95 .728 
18.87 .729 
18.61 .7,1 
18.27 .735 
684.356 PFC 
8.28 
9 • l+.0 
5.69 
5.98 
6.21 
SFPTFMBFP 5t 1962 
4.40 1.11 5.361 ?0.34"l 
c:;.53 ~.10 6.330 20.230 
11.45 8.64 8.4~2 20.116 
19.11 11.52 9.216 20.52P 
20.10 11.90 9.220 20.786 
4.49 20.01 
3.~6 13.40 
6.~1 J0.03 
12.15 9.6~7 21.08~ 
9.56 9.702 21.03~ 
7.;9 8.76q ?0e8RP 
35.,0PEPCFNT PE~. ?23.4]6 
SEPTF.~BfR 6, }962 
6.41 R.30 5.38 7.?7? 20.~0R 
1.61 1.14 4.52 6.583 2r.462 
1.10 14.86 8.24 1.101 20.442 
5.66 24.56 11.81 6.546 21.60~ 
5.02 27.01 1? ~09 5e535 21.B99 
4.01 24.85 J 3 6.679 21.785 
4.J3 15.14 9.07 B.044 21.440 
7.45 11.36 6.25 6.581 20.983 
245.380 35.85PERCENT RED. 
SFPTFMBER 7, 1962 
1s.08 .111 8.01 10.23 s.21 6.043 20.738 
17.97 .738 8e63 9e63 5.26 6.3RO 20.598 
17e8~ .739 6.79 17eR~ 10.?7 8.147 20.479 
18.64 .731 5.67 2~.74 12e81 7.3~~ 21.4R~ 
405.403 PFC 118.0??. 29.llPfRCENT RED. 
PERIOD TOTAL P 9155.770 PFC 2941.784 
32.1303 PERCENT RED. .36 FC 
123 
p 
52.663 
63.593 
44,;558 
63.873 
111.708 
96.657 
')2.486 
70.41~ 
.44FC 
1?4.10~ 
l~0.722 
66.5~0 
67.652 
11.92q 
5.1.4'15 
43.811 
76.c;40 
• 'l.7FC 
84.A97 
1n5.7?.0 
102.855 
8C:S • ?6 l 
82.208 
60.655 
55.371 
107.386 
.38FC 
ll8.58A 
122.807 
B~e756 
80.2r;1 
.30FC 
PFC 
21.397 
'25.409 
23.138 
34. ,~q 1 
34.915 
414~87 
28.644 
"l1 .206 
41.3~7 
'31.024 
23.227 
27.504 
20.147 
23.051 
23.84'3 
33.249 
?.6.677 
20. 3~-:1. 
18.264 
~4.883 
'38. 0 16 
34e497 
28.367 
43.li40 
'l.4.q9~ 
?2.677 
20.ll42 
1q.c19 
TABLE B (CONTTNUFD) 
AVERAGE 3-HOUR VALUES AND CALCULATED RFSULTS FOR THF. SIMPLIFIED METHOD 
AT PACTOLA RESERVOIR 
THERMAL SURVEY PER100 5 FROM 
DB C 
.oo 
.oo 
.40 
.12 
.45 
.42 
SUM P 
.81 
.61 
.10 
eA6 
.A7 
.87 
• 7'5 
.1, 
SUM P 
.71 
.67 
.so 
.83 
.49 
.12 
.95 
.RB 
SUM P 
.83 
.81 
.91 
.71 
.10 
.11 
.q4 
.84 
SUM P 
.12 
.60 
.84 
.79 
.64 
.s2 
.86 
.12 
SUM P 
TO F 
20.86 .708 
21.68 .6QQ 
21.71 .6Q9 
22.73 .688 
22.42 .691 
22.28 .693 
172.998 PFC 
22.00 .695 
21.99 .696 
21.99 .6Q6 
23.24 .682 
23.~6 .679 
22.2P. .6Q~ 
22.i? .692 
?~.11 .694 
460e233 PFC 
22.03 .695 
21.79 .698 
21.89 .697 
22.8e .686 
2,.·:37 .681 
23.47 .680 
23.47 .680 
23.~6 .681 
522.923 PFC 
u 
5.89 20.90 
6.e1 26.3~ 
4.42 2i;.34 
2.44 24.43 
2.37 20.48 
,.58 18.19 
30.239 
4.81 17.17 
4.60 16.97 
4.?8 21.11 
3.0Q 30.10 
1.~1 24.~~ 
3e67 Jq.q;, 
c;. '54 2n. 21 
8e32 21.60 
245.543 
8e08 21.39 
4e82 17.78 
5.15 20.99 
4.7~ 26.96 
6.20 27.'37 
,.c,3 26.35 
?e?.? ??e03 
4e52 2n.50 
261.050 
23.12 .684 6.77 21.30 
22.83 .687 r;.~5 18.39 
22.66 .689 5.33 2,.91 
23.64 .678 6.03 28.85 
24.0~ .674 6.68 29.34 
24.10 .673 6.?? 29.48 
24.29 .671 2.40 24.00 
24.0? .674 ].75 20.10 
609e673 PFC 327.934 
23.Q6 .67r:., 
23.6~ .678 
23.5) .679 
24.00 .674 
24.11 .673 
24.21 .672 
24.32 .671 
24.08 .673 
321.518 PFC 
·3. 82 
5e63 
2.86 
4.,9 
5el5 
3.42 
2.9~ 
18.99 
18.05 
22.59 
26.61 
21+. 11 
25.6li 
22.()2 
3.88 21.15 
l '58.522 
7/ 5/63 TO 7/19/93 
WB EA EO 
JULY 5 t 1963 
17.17 17.417 24.654 
20.27 20.2~7 25.920 
20.10 20.500 25.~76 
19.91 20.621 27.645 
17.90 19.018 27.123 
16.79 19.296 26.888 
17.47PERCFNT RED. 
JULY 6 t 1963 
1 5 • 8 7 1 7 • 2,.7 0 2 6 • 4 3 6 
15.67 17.042 26.424 
17.65 18.184 26.424 
19.19 15.908 28.499 
lA.10 17.170 29.057 
1e.1° 19.884 26.888 
16.14 15.951 26.953 
14.23 Jl.~64 ?6.610 
53 . 35PERCFNT RED. 
JULY 7, 1963 
13.79 11.392 26.494 
13.34 12.752 26.096 
1~.33 14.140 26.257 
17.29 14.146 27.890 
11.s ~ 14.3?6 2e.125 
lA. 2~ 16.308 28.898 
1~. 1 6 18.506 28.8Q6 
1 6 • q 1 1 1 • 1 e 9 2 ~ • -1 J J 
49.Q2PERCENT R~D. 
JULY 8 t 1963 
14.66 12.849 28.302 
14.15 13.683 27.814 
16.57 14.610 27.513 
18.0l 14.384 29.204 
17.51 13.167 29.896 
17.58 13.216 30.020 
11.71 16.617 30.357 
11.21 11.12e 29.901 
53e78PERCfNT RED. 
JULY 9t 1963 
16.62 17.548 29.776 
15.96 16.916 29.21A 
18.54 19.006 28.967 
20.38 20.315 2Q.838 
20.79 22.624 30.032 
20.72 21.584 30.225 
19.64 20.955 , 0.421 
18.28 10.14~ ?q.97R 
4g.09pf~CFNT RED. 
124 
p 
42.632 
'38.~27 
24.207 
17.200 
19·. 215 
30.815 
e22FC 
44.120 
43.195 
35.271 
38.089 
_90. 087 
25.128 
60.985 
121.~c:;3 
e5'3FC 
122.050 
64.381 
62.501 
65.2~9 
8Qe304 
~8.180 
2Q.077 
52.1~6 
.51FC 
104.711 
75.688 
68.889 
89.467 
lll.888 
104.626 
33.064 
21..337 
.55FC 
46.7Q3 
69.':314 
28.577 
l+l.877 
~B.186 
29.635 
27.817 
41.315 
.50FC 
PFC 
.ooo 
.ooo 
6e768 
8.52? 
5.<?79 
8.969 
24.871. 
18.340 
l7.1A6 
22.Bq6 
51.252 
JCi.512 
~1.f7R 
6J.806 
601276 
'30.117 
34.857 
,1.20~ 
2Q.?1C> 
~A.101 ... 
1R.7Qc; 
'31 .?69 
59.452 
42.124 
43.193 
43.102 
52.e22 
54.271+ 
20.877 
12eCR7 
?2.7h6 
?.P.216 
16.322 
22.~2, 
16.461 
16.31~2 
16.060 
?0. 01+ 1 
TABLE R CCONTINUFD> 
AVERAGE 3-HOUR VALUES AND CALCULATFD RESULTS FOR THE SIMPLIFIED METHOD 
AT PACTOLA RESERVOIR 
( TO F u DB WB FA FO p PFC 
JtJL Y 10, 1963 
• 58 24. 0() .674 4.05 lC>.18 17.74 19.15? ?Q.842 42.5()0 J6.6~2 
.48 21.6f°' .67A 6.64 l(). J] 16.C,~ 17.~1'5 ?~.?~? 7C>.?l,; .,~.1~t~ 
.64 23.26 .682 5 • 21 24.70 18.39 17.496 28.546 57.67"l, 25.191 
.74 24.08 .673 5 • 01 27.45 20.01 19.095 29.978 54.'587 21.22~ 
.11 24.68 .667 9 • 51 26.87 21.19 21.859 31.073 87.630 41.~3~ 
.12 24.56 .668 5.88 27.79 19.83 18.5~2 30.865 7?e617 14.967 
.as 24.49 .669 4.42 27.95 18.79 16.379 30.740 63.514 '37.420 
.10 24.31 .671 7.16 2';? • 77 17.49 16.926 30.410 96.620 4'ie410 
SU~ p 554.3,;9 PFC 254.178 45.85PFq(F."IT R':D• e45FC 
JULY 11 t 1963 
.48 24.22 .672 1.10 2() • ('9 16.56 16.804 30.229 103.420 ~~.382 
.~9 23.A6 .676 7.44 16.41 l?.49 12.22A ?9.600 129.25? 34eORe; 
.68 23.82 .676 7 • c;o 18.7~ l?.66 11.1~q 29.5?4 ,~7.9~5 6~ • 4f.. ~ 
.84 23. 94 .675 c;.40 2?.27 11.90 11.057 ?0.7?R 100.()78 c;1.2qo 
.78 24.33 .671 6.51 ?.3.A4 15.74 13.204 30.440 112.2~2 c;?.76] 
.79 24.37 .670 5.73 23.65 15.85 13.499 ~0.504 Q7.48~ 51.664 
.81 24.26 .672 3.17 20.11 15.31 14.2~4 30.307 51.0!S8 21.192 
.67 24.05 .674 !~ • 2 2 16.53 13.92 14.~85 29.9?7 6.5•701 2Q.679 
SUM p 798.062 PFC 3'36.121 44.62PERCENT RED. e45FC 
JULY 12, 1963 
.49 23.87 .676 6.46 15 • 22 13.03 13.745 29.61'5 102.532 'l3.967 
.47 23.63 .678 5.62 16.26 14.03 14.715 29.18~ 81.,97 2c;.qf.,t,.. 
.11 23.52 .679 5.08 17.22 13.99 14.107 28.997 75.759 39.6C:,6 
.67 23.63 .678 5.68 20.43 15.56 14.861 29.1A3 A1.4L+7 37.0'3t; 
.66 24.05 .674 6.41 21.~1 16.21 15.3?.8 29.936 C)3.659 41.6"'74 
.84 24.16 .673 '+• 9? 20.cn 16.12 1'5.514 ".30.126 71.CJ07 40e6'3~ 
.91 24.12 .673 ~.53 18.81 15•02 14.881 30.06S 53.602 32.8(1-8 
.78 24.02 .674 4e35 1 r; • s e 13.59 14.240 29.872 6 8. l l~6 15.856 
SUM p 628.453 PFC 287.657 45.77PERCENT RED. e47FC 
,, JULY 13, 1963 ( 
.64 23.81 .676 6e'06 14.30 12.46 13.385 29.496 97.683 '+2.311 
.55 23.60 .679 6~34 11.85 11.65 12 • 4·2 5 29.124 105.898 ,q.549 
.82 23.38 .681 5.18 17.11 11.68 10.605 2P.756 94.03q 5 2 • 5 31+ 
.87 23.84 .676 3.15 2l.7'l 1?..04 8.491 29.5~1 66.48~ 3C>.12'7 
.82 24.09 .673 ~.61 2?.95 1?.94 CJ.l5R ?9.C?97 1J7.01.4 6he654 
.A9 24.?6 .67? ,.64 2~.'35 1,.25 9.407 30.30'1 76.100 45.51~ 
e95 24.0Q .673 1.22 ]().67 13.11 11.~25 3().000 60.2()6 ~p, • 519 
.11 24.02 .674 5.41 1'-te 91 11.36 · 11.390 29.87? 100.0<')4 47e93~ 
SUM p, 717.520 PFC 370.172 5le59PFPCFNT RFD. .52FC 
JULY 14, 1963 
.44 23.77 .677 7.87 12.n1 9.54 10.473 29.4'34 140.286 I~ f._ • I• 8 0 
. -2 5 23.42 .680 8.43 10.so 8.27 9.470 28.817 163.?12 27.7'32 
.57 23.21 .683 6.06 17.00 11.95 11.069 28.455 105.40', l,.1•042 
.73 23.98 .674 4.78 2'3.25 14.50 10.308 29.808 93.365 Li6e002 
.52 24.33 .671 8e64 ?6.38 14.24 9.242 30.43'3 lA'3e1li.4 6?.928 
.59 24.26 .671 8.71 2':i • 93 14.?5 9.678 ~0.31? 179.016 71.3~1 
• 9 '3 24.08 .673 
€-.?O 10.40 11.27 11•706 29.987 11~.407 71.074 
.90 23.r;9 .679 i; • OR 14.42 12.'39 ,~.202 ?9.107 ~30.808 L1- 0 • 4 l~ 6 
~UM p ]068.636 PFC 415.087 38.84PfPCFNT RED. e4lFC 
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TABLE B CCONTTNUED) 
AVERAGE 3-HOUR VALUES A"ID CALCULATfD RESULTS FOR THF SIMPLIFIFD MFTH~D 
AT PACTOLA RFSERVOIR 
C TO F u DB WB EA EO p PFC 
JULY 15.t 1963 
.87 23.52 .679 6.57 14.87 12.06 12.45~ 28.989 108.767 64.332 
.83 23.38 .681 5 • 51 14.66 12.28 12.904 28.739 87.274 49.357 
.so 23.27 .682 6.0.4 19.24 13.76 1.2 • 569 28.557 96.611 52.748 
.82 24.08 .673 4ell 24.33 15.40 12.345 29.984 72.545 40.088 
.69 24.47 .669 6.71 24.85 16.12 13.277 30.694 116.974 54.0~8 
.62 24.58 .668 a.30 24.78 16.01 13.131 30.891 147.4()0 61.142 
.73 24.29 .671 6.36 22.05 15.29 13.466 '30.'371 107.645 52.778 
.s1 24.12 .673 4.70 20.56 14.10 12.362 30.06~ A3.234 4~.401 
~UM p 820,544 PFC 419.909 51.17PERCENT RED. .52FC 
JULY 16, 1963 
.86 23.94 .675 5.47 19.67 13.29 11.578 29.742 99.366 57.710 
.85 23.77 .677 4e61 16.75 12.75 12.417 29.424 78.536 45.209 
.65 23.59 .679 6.36 lA.86 14.78 14.460 29 .111 9'3.328 4lt1~7 
.12 24.43 .670 4.97 2'4.83 17.51 15.772 30,628 73.938 35.67'5 
.12 24.65 .667 6e59 24.29 17.94 16.886 31.024 93.220 44.826 
.78 24.89 .665 5.50 23.51 17.42 16.367 31.477 83.258 43.205 
,90 24,61 .668 5,28 20.10 16.44 16.58'3 30.953 75.880 4c::;.638 
,84 24.37 .670 4.77 17.31 14,19 14.'376 30.507 11.010 41,3Q6 
SUM p 674,540 PFC 356.860 52.90PE~CENT RED. ,53FC 
JULY 17, 196'3 
.12 24.16 ,673 6.·~n 14.64 12.58 l?.381 30.129 106.853 5le7eo 
,72 23.81 .676 c;. 71 l~.36 11.45 12.412 29.495 ~7.630 47e57C::, 
,87 23,63 .678 3.41 16.79 12.66 12,258 29.181 ,;7.975 34.17'l. 
.74 23.94 .67C:, 4.41 21.84 14,64 12.507 29.741 76.166 38.064 
.53 24.26 .671 8.59 21.73 15.54 12.928 30.316 14Q.470 53.232 
.~3 24.26 .671 7,99 23.55 16.14 14.057 30.311 129.895 46.252 
,78 24.15 .673 5.78 21.31 15.97 15.034 30.115 87,321 45.847 
,65 23.98 .675 3.10 18.19 15.15 15.447 29.798 53.162 23.325 
SUM p 758.376 PFC 340.261 44e86PERCENT RED. e46FC 
JULY 18t 1963 
,45 23.77 .677 4,59 16.30 14.30 15.133 29.421 65,727 20.030 
.5 3 23.66 .678 5e86 20.56 16.17 15,847 29.234 78.464 2A,210 
,78 23.59 .679 6.20 23.15 11.22 16.21~ 29,107 80.055 42.407 
.10 23.97 .67r; 6,29 2!5.50 18.68 17.589 29.790 76.752 36t2~R 
,67 24,50 .66Q 6.64 2~.71 19.06 18.197 30.757 83.'+48 37,426 
.76 24.50 .669 6e05 24.56 18.50 17.786 30.757 78.494 3Qa93~ 
.90 24.43 .670 4e28 21.64 17.36 17.351 30.626 56.912 34.326 
.87 24,15 .673 4,97 17.60 16,82 18.704 30.117 56.730 33,222 
SUM p 576.584 PFC 271.825 47.14PERCENT RED, e47FC 
JULY 19, 1963 
,81 24,01 .674 4, r::;4 18.80 15,54 15.770 29.867 64.0Q3 ;r;.022 
,77 23.80 .676 4e92 16,46 14.21 14.893 29.487 71.833 "2.7.43"? 
.65 23.63 .678 6.52 17.60 13.47 13.055 29.193 1oc;.J69 46.394 
<;UM p 241.096 PFC 118.~'14 4Q.20Pf:RCFNT RED. .50F'C 
PERIOD TOTAL 0 8Q27.52'3 PFC 4214.219 
47.?047 PFRCfNT RFD. .48 FC 
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TARLF R CCONTTNUFDJ 
AVERAGE 3-HOUR VALLJFS AND CALCULATFD RESULTS FOR THF $TMPLIFIFD METHOD 
AT PACTOLA RFSFRVOIR 
THERMAL SURVFY PFRIUD 6 FROM 
DB C 
.65 
.35 
.01 
.62 
.78 
.69 
CiUM P 
.'36 
.40 
.11 
.58 
• 5 5 
.75 
.84 
.81 
SUM P 
• s; 6 
.46 
.69 
.73 
.74 
.86 
.a1 
.68 
SUM P 
.46 
• 4 3 
.62 
.75 
.10 
.59 
.8 9 
• 8 f, 
SUM P 
.86 
.89 
e91 
.89 
.en 
.96 
.92 
.12 
SUM P 
TO F u 
23.66 .67 8 6.~2 17.60 
23e82 e676 8e9 2 21.76 
24.03 .674 9.54 2~.96 
24e24 e672 5e92 26e90 
24.'l.9 .670 4.51 21.1e 
24.17 .672 5.04 1~.1? 
811.810 PFC 242.788 
24.03 .674 
23.78 .677 
2'3.64 .678 
24.05 .674 
24.38 .670 
25.26 .661 
24.86 .665 
24.70 .667 
708e687 PFC 
24.37 .670 
24.09 .673 
24.02 .674 
24.69 .667 
25.33 .660 
25.26 .661 
25.09 .663 
24.86 .665 
709e134 PFC 
24.51 .669 
24.17 .672 
24.03 .674 
24.57 .668 
24.86 .665 
24.83 .66'5 
24.66 .667 
24.59 .668 
872.380 PFC 
24.38 .670 
24.25 .672 
24.18 .672 
25.16 .66? 
24.84 .66'1 
25.56 .658 
25.10 .66'3 
24.69 .667 
447e757 PFC 
6.82 
8.48 
5.56 
7.24 
12.91 
11 • 7 4 
19.44 
2A.15 
8e04 'He38 
5e90 ;o.94 
1.22 2c:;.21 
5.57 ?.0.54 
277.058 
s.10 11.92 
8.58 16.01 
6.09 21.39 
3.67 28.98 
5e5l 30.04 
3.38 28.92 
2e48 23e84 
4e40 18e97 
'31'3.220 
1.11 16.41 
a.01 14.68 
7.25 1q.33 
4e8'J 27.32 
6.70 28.91 
9.63 29.10 
4.01 25.97 
8e69 24.13 
371.39; 
5.64 
4 • l 9 
2 • 8 'l. 
'l,. 9~ 
~.A? 
2.85 
3.1~ 
4.72 
262.296 
2".l. .69 
?0.]0 
2".l. • 86 
;;,r;.64 
2A.64 
29.50 
26.15 
2] • 15 
7/19/63 TO 8/ 2/63 
WB EA EO 
JULY 19, 1963 
l~.45 13.026 29.?45 
l'l..02 9.954 29.51? 
11.95 1.011 29.894 
11.18 7.?51 30.?70 
13.32 10.422 30.554 
12.78 13.02? 30.146 
2Qe90PFRCFNT RFD. 
JULY 2 0, 196 3 
12.08 ]3.609 29.899 
11.79 13.850 29.447 
15.11 14.66~ 29.201 
19.7] 18.070 29.922 
1q.47 15.735 'l.0.5~~ 
21.57 20.303 3?.175 
20.15 20.66? 11.4!~ 
17.24 17.756 ~1.1?4 
39e09PEP(FNT RF~. 
JULY 21 t 196 '3 
15.29 15.84A 10.50~ 
13.61 14.196 29.99~ 
15.90 14.898 29.873 
18.14 14.548 31.104 
16.84 11.552 32.313 
16.37 11.367 32.173 
16.89 15.231 31.845 
14.62 14.129 31.418 
44.16PERCENT RED. 
JUL Y 2 2 , 1 9 6 3 
12.94 12.910 ~0.765 
11.90 12.324 ~0.1~3 
14.57 11.832 29.8~7 
19.40 17.941 30.874 
19.78 17.776 31.421 
19.38 16.872 31.364 
18.68 17.318 31.044 
11.00 15.259 30.913 
42.57PERCFNT RFD. 
JUL Y 2 3 t 1 9 6 3 
15.85 13.474 10.5?7 
15.16 ]4.7]0 10.29? 
17.78 16.834 10.161 
19.46 19.019 11.977 
19.65 17.680 ,1.,g6 
20.14 19.160 32.752 
19el7 18.158 3l.S6R 
18.01 19.869 31.098 
58.57PERCFNT RE9. 
127 
p 
10,;.759 
I74.5lt; 
217.qOl 
1~6.14? 
Q0.046 
86.465 
e35FC 
111.239 
132.291 
80.859 
R5.'320 
119.l~A 
70.11'3 
"4.690 
"14.~?? 
e4?FC 
11~.769 
135.721 
91.340 
60.805 
114.546 
70.501 
41.251 
76.195 
e46FC 
126.970 
14?.C'.'27 
116.587 
6'3.312 
91.549 
139.681 
55.172 
136.179 
.44FC 
Q6. 'ln1 
6'1e1A1 
17.?40 
c::; 1 • 030 
c;:, • ~R7 
41.617 
45 • 65l~ 
57.?36 
.59FC 
PFC 
46.62() 
41.'311 
,.o.2Q? 
~6.A?4 
l~7e56C) 
40 • 1 1 .. ~ 
21.001 
'3S • A29 
42.21,.g 
31.5~2 
4"J,.91-f7 
~u.790 
]Q.40? 
L .. Q.?Q() 
44.620 
42.068 
42e5ll~ 
29 • 62 r:; 
55.998 
40.102 
21.80~ 
?4.498 
~9.094 
41.~56 
48.74() 
~:n.7c:;4 
42.65'; 
54.tHn 
32.7J39 
80.112 
~~.4ryc; 
~q .110 
2~.616 
,O.OA~ 
~?.oq9 
?6.297 
27.851 
2 7 • 7 '~6 
- ... - - --- ----------------------....... 
TABLE B (CONTINUfDl 
AVERAGE 3-HOUR VALUES AND CALCULATED RESULTS FOR THE SJ~PLIFIED METHOD 
AT PACTOLA RESERVOIR 
C TO F u DB WB EA EO p PFC 
JULY 24, 1963 
.50 24.31 .671 8e04 19.00 16.48 17.281 30.403 105.553 35.437 
.43 24.00 .674 8e27 18.10 15.87 16.729 29.846 lOA.508 31.48'1 
.78 23.99 .674 5.30 2~.8?. 18.39 18.007 29.820 62.663 ~2.C)A6 
.11 24.78 .666 5.06 2q.74 19.86 17.455 31.263 10.oo~ ~~.92(, 
.85 25.10 .663 c;.64 29.59 19.83 17.488 ~31.86S3 81.107 4c:; • 715 
e87 25.04 .663 5.07 2Q.77 20.38 18.482 31.751 67.274 ~8.849 
.89 24.87 .6615 1.43 25.35 18.50 17.327 31.443 4B.479 28.714 
.67 24.70 .667 4.30 22.36 17.40 17.000 31.125 60.777 27.172 
SUM p 604.368 PFC 276.282 45.71PERCENT RED. .48FC 
JULY 25, 1963 
.42 24.63 .668 7.06 24.04 16.97 15.246 30.994 111.340 31.239 
.40 24.44 .670 7.36 25.08 16.64 14.062 30.632 122.021 '32.709 
.12 24.24 .672 7.30 28.26 17.38 13.561 30.274 122.0C)6 r:;q.092 
.68 24.59 .668 8.19 34.12 19.19 13.580 30.914 142.132 64.61] 
.10 24.90 e66CS 6e82 31.02 20.32 ]6.490 31.4gr; 10?.1+3'5 ,~ 7 • 6QP 
.87 25.29 .661 4.71 30.9'3 20.36 17.776 32.24? 68.146 ~Q.lQO 
.91 25.08 .663 4e24 26.20 19.83 19.452 31.836 52.536 31.710 
.68 24.77 .666 '5.39 20.18 18.14 19.636 31.257 62.70'3 28.420 
SUM p 783.418 PFC 334.672 42.71PERCEMT RED. .44FC 
JULY 26, 196'3 
.42 24.41 .670 7.55 18.57 11.00 18.466 30.577 91.443 25.749 
• 32 24.12 .673 6.77 16.55 14.87 15.939 30.066 95.665 20.615 
.68 23.97 .675 5.99 17.20 14.19 14.438 29.786 92.007 42.236 
.57 24.19 .672 6.52 18.88 14.35 13.737 30.180 107.245 41.125 
.64 24.44 .670 8.53 18.03 12.85 ll.848 30.639 160.291 6R.74l 
.76 24.45 .669 6.15 16.37 12.33 12.002 30.666 114. 0 28 ~-~. 5 '!. er. 
• 8 Cj 24.4() .670 4.2? 1 c:; • 00 12.6? !1.?2Q 30.564 ,~.324 ld • 790 
.84 24.12 .671 5.q3 1~.83 12.28 13.380 '30.41~ 10lel28 57.0~2 
SU~ p 8~6.0'.34 PFC 3c:;5 .soc; 42. 5 5Pf:RCF"IT RJ:D. .42FC 
JULY 27, 1963 
.81 24.12 .673 c; • 01 11.59 10.89 12.613 30.055 87.512 47.740 
.84 24.05 .674 3.68 12.06 11.45 13.157 29.93 1 61.856 3~.0~2 
• q '3 24.04 .674 ~.qa 1?.A7 l?..04 13.576 29.904 65.080 40.816 
.84 2'3.98 .674 4.75 l~.16 13.22 14.058 29.804 74.852 42.439 
.80 24.l() .673 5.02 1c;.q6 13.54 14.113 30.()?9 80.052 43.141 
.95 24.16 .673 ~.11 17. J. 7 13.65 13 • ',G .0 ;0. 110 61.512 ~9.3'30 
.Q2 24.19 .672 ~.24 1r;.70 1? • J 1 13.577 30.18? '51.Ql4 ~1.369 
.68 24.<"6 .674 5.q2 ]2.6?. 11.45 12.8~6 29.95? 101.428 46.493 
c; LIM p ~R6.2lJ PFC ~2R.~6~ 5 6 • 0 l P ER CF"' T RED. e57FC 
JULY 28, 1963 
.42 2'le84 .676 7 efP ]0.60 0.2~ 10.860 29.550 147.160 41.811 
.,9 23.56 .67 9 7.77 Q.68 8.44 10.32'3 29.054 145e60q ~8.5A4 
.71 23.43 . 680 ~.4~ ]6.34 12.08 11.642 28.8~0 en .484 4c;.1sa 
.76 24.06 .674 ~. g3 2?.Q2 l?.9'+ 14.077 29.04q 94.260 48.29] 
• c:;9 24.27 . 671 A.69 2~.78 17.JS 15.7J8 30. ~?3 1?6.QC>2 S0.341 
.61 24.24 . 672 7.42 21~ • 4 5 18.?8 17.4~7 30.272 95.275 ~Q.067 
.A1 24.10 .673 1.~6 2n .1 q 16.10 15.586 30.('1}3 48.595 27.174 
.68 23.9') • f.. 7r:, 3e63 16.28 14.39 J5.2G] ;:,g.7r;q 52.6~C) ?4.J.6q 
SU 'v1 p 904.019 PFC 31.4.632 39.13PERCFNT RFD. .42FC 
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TABLE B (CONTINUED> 
AVERAGf 3-HOUR VALUFS A ~1 f) CALCULATfD RFSULTS FOR THF STMPLIFIFD METHOD 
AT PACTOLA RESERVOIR 
C TO F lJ DR WR FA EO p PFC 
JULY 2q. 196'3 
.47 23.86 .676 6 • 'l.9 1i;.?5 1,.22 14.006 ?.9.589 99.6Q5 ~1.6~6 
.;5 23.63 .678 ~.~3 1 c::. • 07 12.39 J2.830 29.192 1'39.731 '33elA8 
.64 23.44 .680 '+• 89 2n.68 15.15 14.()13 28 .843 72.660 1le656 
.57 24.04 .674 6.qz 2h.56 18.10 17.034 29.921 89.282 ,4.314 
.58 24.00 .674 CS• 49 2 J • 2 8 17.20 17.263 29.840 69.151 27.062 
.94 24.01 .674 ,.92 21•35 16.59 16.120 29.860 53.875 34.165 
.94 23.93 .675 5.15 lQ.65 14.95 14.273 29.714 79.5S9 r:;o. 518 
.84 23.75 .677 6.98 17.00 13.34 13.198 29.395 1 l3. 214 64.4?1 
SU~ p 717.171 PFC 'l.07.014 1+2 • 80PERCFNT RED. .45FC 
JlJL Y 30 . 196'3 
.78 23.61 .678 '5 • 14 16.6A l 'l. • 03 12.90'5 ?9.148 A~. 1;]4 44.22, 
.67 23.51 .679 c..nA 1 c..q6 12.13 12.240 2R.~77 A~• 05 'l. ?.8 _e 74A 
.75 23.,6 .6R1 4.66 19.78 14.,'5 ]~.?.18 28 • 70 r:; 7?..?.40 ?.6.927 
.6, 23.66 .67R 6.q3 2 ,~ • 6 9 16.80 14.580 ?9 • 2l~2 1nJ.7?6 4'l.e471 
.67 24.06 .674 6.26 21~ .1 s 16.80 14.87? 29.945 94.504 42.684 
.88 24.45 .669 !+. 07 ?t~.25 17.36 15.841 30.656 60.39'3 35 .607 
.88 24.27 .671 
'. 21 20.45 16.55 16.577 30.325 44.265 26.172 
.12 24.00 .674 6.12 16.?.l 14.14 r4.9?l 29.845 94.409 45.864 
~UM p 636.107 PFC ~11.699 4Q.31PF.RCFNT RED. .50FC 
JULY 31, 1963 
.51 ?3.6() .679 8.15 11.q5 12.)2 13.063 29.124 1~1.0,8 41.1r;s 
.47 23.30 .682 8.18 1?. • 7, 10.53 11.445 2Re60Q 143.qsq ll6e16':i 
.1c 23.13 .683 6.?9 1~.88 1'3.65 12.604 2A.317 QA.R68 4 7 • 3~ c:; 
.47 23.69 .678 7.?l 27.66 16.84 12.927 29.?9C:. 118.047 ?.7.6]7 
e54 2'3.95 .6 7':: 7.08 ·n .01 14.71 7.'309 29.747 159.068 i:;8.006 
.78 24.98 .664 4.84 31.05 16.82 10.937 31 .641 100.3~0 51.992 
.84 24.'31 .671 ~. "37 2h.47 l(;.10 13.464 30 .408 57.212 32 .267 
.76 24. 1 (') .673 4.72 l0.64 14.46 13.478 30.026 78.249 401062 
SU~ p 886.8(')~ PFC 360.606 40e66PERCENT RED . .42FC 
. ~UGUST 1 • }Q6 3 
.59 23.82 .676 7.81 22.36 14.86 12.'564 29.518 132.535 52.912 
.51 23.52 .679 11.04 2 c:: • 06 16.50 13.816 2a.9q5 167.688 5eel'3R 
.69 23.~7 .681 7.58 26.56 17.90 15.50!5 28.723 100.202 47el16 
.1c 23.81 .676 6 • ?9 'l. l • 77 16.16 9.~4t; 29.508 121.011 6 0 . ·16 6 
.68 24.~5 .671 1.? r:., 11 .29 19.04 14.917 30 .472 11,.687 ~, .4?.0 
.94 24.~6 • 6 70 ~.47 ~ J • 76 18.75 14.lOR '3().4q7 56.q'l2 'l5e904 
.91 24.44 .670 "3. 2J 21..i • 90 17.~6 15.466 30.630 48.81~ ?.qe767 
.7 5 24.0~ .674 6.?5 21. 66 1 J • r:.; 9 7.A64 29.~96 1~7.7?6 f:,0.664 
SUM p 883.5Q7 PFC 405.091 45.R4PERCFNT RED. .48FC 
AUGUST 2, 1963 
.57 23.51 .679 ~ • c; ~ 17.71 10.02 9.159 28.970 l09.Q7? 4?.621 
.61 23.28 .682 1.01 1c,.07 q.95 9.290 28.1581 116.t;OS 56.817 
.87 23.04 .684 5.90 18.54 1().83 8.554 28.169 115.880 691047 
StJ~ p 362.358 PFC 168.487 46.49PERCE'NT RED. e46FC 
PERIOD TOTAL p ]()649.880 OF( 46"-31.412 
41.4879 PFQCE'NT RfD. .46 FC 
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TABLE B (CONTINUED> 
AVERAGE 3-HOUR VALUES AND CALCULATED RESULTS FOR THF. ST~PLIF!FD MfTHOD 
AT PACTOLA RESERVOIR 
THER~AL SURVEY PERIOD 7 FRO~ 
C 
.87 
.75 
.67 
.12 
.88 
.75 
c;UM P 
.61 
.54 
.68 
.60 
.~2 
.47 
.91 
.78 
SUM P 
.61 
.56 
.7R 
.78 
.79 
.94 
.89 
.66 
SUM P 
.41 
.31 
.60 
.83 
.66 
• 8 ~ 
.85 
.6C 
SUM P 
• 36 
.~2 
.81 
.89 
.R1 
.87 
.90 
• 6 rs 
SUM P 
TO F 
23.03 .685 
23.'3 8 .681 
24.23 .672 
24.22 .672 
23.94 .675 
23.66 .678 
695.1?8 PFC 
23.38 .681 
23.17 .683 
23.10 .684 
23.31 .682 
23.59 .679 
23.94 .675 
23.87 .676 
23.7'3 .677 
985.1~4 PFC 
'23.66 .678 
23.45 .680 
23.11 .682 
24.C2 .674 
24.?.7 .670 
24.29 .671 
24.30 .671 
24.09 .673 
638.~30 PFC 
23.66 .678 
23.,8 .681 
21.11 .68'3 
24.,7 .67n 
24.58 .668 
24.43 .670 
24.51 .669 
24.16 .673 
822.93 2 PFC 
23.74 .677 
2,.·:q .682 
2,.18 .681 
24.·:n .67n 
24. 7q .666 
24.72 .667 
24.58 .668 
24.23 .672 
957.0R?. PFC 
U DB 
5.95 18.50 
5.7'3 21.oa 
8.38 2~.80 
6.13 2~.37 
3.,1 18.97 
5.36 14.39 
356.058 
5.74 11.93 
6e85 1<').78 
6.47 16.59 
Ael2 2?.95 
9.54 21:-.5, 
1 0 • 2 5 2 /1- • 6 9 
li-.67 21.39 
Lie68 l~e44 
~Al.,01 
6.87 1q.oo 
6.7, 17.76 
r;.77 21 .11 
4.44 28.00 
5.40 28.15 
2.34 211-.34 
3e06 22e22 
s.ss ie.63 
309.690 
7.73 16.03 
A.41 14.48 
;.19 Jo.qs 
4.17 ?A.76 
7.81 20 .63 
5 • 6 '3 2 ,,. • 5 1 
3.84 21.31 
6.rn 1e.2s 
318.99'; 
s.12 16.89 
1n .,2 lt.-.06 
e..67 21.,, 
4.1".1 ?J.O~ 
6.5? '3?.17 
,,.~r; ?.1.56 
3 • 50 2 LL e 16 
c:..71 2().63 
4?8.892 
8/ 2/63 TO 8/16/63 
WB EA EO 
AUGUST 2, 1963 
10.83 8.574 28.146 
17..39 8.230 28.747 
13.31 9.232 30.250 
13.77 10.222 30.24? 
12.75 11.143 29.740 
10.56 10.545 29.240 
51.22PEPC~NT RFD. 
AUGUST 3t 1963 
9.30 10.194 28.754 
8.62 9.933 28.391 
lJ.90 11.221 28.268 
15.15 12.703 28.630 
15.29 11.460 29.122 
15.04 11.525 29.742 
14.17 12.001 29.614 
14.35 13.415 29.359 
3A.70PERCENT RED. 
AUGUST 4, 1963 
14.55 
14.?6 
15.79 
17.11 
16.68 
17.85 
15.47 
13.989 
J4.?.34 
14.525 
13.215 
12.356 
16.687 
13.678 
29.233 
28.872 
28.~22 
29.869 
30.504 
30.373 
30.'3 80 
13.38 12.~21 29. 999 
48.51PERC ENT RED. 
AUGUST 5, 1963 
11.75 11.333 29.241 
10.51 10.417 28.75~ 
1~.67 12.000 28.~9] 
17.56 11.600 10.~04 
1;.09 12.245 ,n.~90 
10.67 20.108 30.627 
17.90 18.539 30.759 
1~.09 15.304 30.130 
38.76PERCfNT RED. 
AUGUST 6, 1963 
13.54 13.~73 29.376 
1?.55 12.507 2A.630 
14.86 1'3.156 2R.;~4 
1~.18 8.108 ~0.~04 
1~.91 7.001 31.?Rl 
1~.63 B.~69 ~1.148 
15.05 11.8~6 30.P.89 
13.23 10.044 30.250 
44.BlPERCFNT RED. 
130 
p 
116.64~ 
117.564 
176.225 
122.860 
61.609 
100.225 
.s;2FC 
106.535 
126.r;?a 
110.330 
129.384 
168.588 
186.791 
82.371 
74.622 
e41FC 
l04eA49 
QA.~2CS 
81.4'39 
73.975 
98.053 
32.153 
51.141 
98.192 
.50FC 
1~8.560 
154.?.75 
117.9r;4 
70.518 
146.037 
59.313 
47.043 
89.228 
.42FC 
128.407 
166.4()4 
115.;.,4~ 
Q'3.1~2 
lt;A.436 
Q8.414 
66.740 
110.282 
e47FC 
PFC 
69.516 
60.074 
79.384 
c;o.479 
36.614 
')0.9A9 
44.274 
46.701 
511336 
52.947 
'%.63~ 
59.288 
50.678 
39.44l 
43.3A7 
~7.549 
43.327 
38.92~ 
51.966 
20.299 
30.567 
43.667 
38.53'i 
~2.5~2 
4~.37~ 
~qe26A 
64e446 
'32.99] 
26.766 
36.0'31 
1].319 
16.318 
74.6"17. 
')l;.606 
pc;. c:;;? 2 
57.1'34 
40.16~ 
48.1Q6 
TABLF R (CONTTNUfDl 
AVr:RAGF· ~-HOUR VALUF~ A~ID CALCULATFD RFSULTS FOR THF ~TMPLIF!f:D MFTHnn 
AT PACTOLA RfSFRVOIR 
C T0 F u DB WB EA EO p PFC 
AUGUST 7t 1963 
.38 23.74 .677 7.'35 18.70 12.53 10.967 29.376 1'35.'389 34.856 
.37 23.31 .682 7. ':,9 16.86 11.95 11.152 2R.610 ti?.718 ~~.4Q2 
.66 2,.11 .68, 6.lQ 22.·n l Lt• 2 3 11.t;,59 ?8.')90 104.106 47.001; 
.64 2'3.66 .678 B.~1 1(') • .?6 1 r:; • 79 9.1;96 29.?40 163 • "376 70eCJ27 
.46 2,.94 • 6 7c., 1 0 .• 6'3 ~ 1 • 18 1~.61 8.78R 29.740 ?22.88~ 60.240 
.59 23.94 .67C:. ?- • 7 2 ~0.1~ 17.44 12.232 29.,~2 1~?. 7 ~4 60.A70 
.B1 2,.87 .676 l+. ') '3 ?f..4? 1 7 .54 14.'?21 ?9.60~ 66-. r:; RA ~9.171 
.10 21.6t- .678 ?.70 21 • 3 7 16.68 16.270 29.?11 15.007 1Re761 
5U"'1 p 1012.qp:, PFC ~74.'325 36.95PERCENT RED. e40FC 
AUGUST 8, 1963 
.67 23.51 .679 4.95 2n.21 15.99 15.700 28.980 65.781 ?9.96'5 
.53 23.45 .680 5.70 1c.s5 lt-.25 16 • 3'79 28.86~ 71.200 25e68'l 
• '38 23.30 .682 6.05 ?,.10 17.87 17.440 28.615 67.610 11.52c; 
.42 23.i:q .67Q 4.~6 ?R.85 1R.9CS 16.17] 28.981 5'>.891. 1c;.cn)o 
.67 24.1 c:. .673 6 .29 31 • 2 J lR.,4 11.62<) 30.111 103.814 46.821 
.,g 21+. 2? .67? 6.6? 26.26 17.74 Jr:;.381. 30.24? 98.479 51.649 
.91 ?3.94 .6 7r:; c:,. ~7 ?.1 .q1 16.75 16.()87 29.71c; 73.'314 4a:;.oc;R 
• B '3 2'3.71 .677 6.46 1 "1 • 82 Jc;• 0 5 14.160 ?9.~68 en• 072 1;4.591 
c;u~ p 6 31 • l 6/f PFC 287.25~ 4c; .16PFRcnn RED. .43F'C 
AUG 1J ST 9, 1963 
.so 2'3.~8 .681 5.89 18.03 14.64 14.699 28.748 82.866 45.166 
.6? 2 3 • 2 '~ .682 5 • 1 l 1-,. 06 1th 66 15.289 28.507 67.656 31 .874 
.76 21.24 .682 7.14 20.47 16.03 15.648 2R.i:;07 91.932 47.706 
.71 23.59 .679 1.01 25.59 18.59 17.364 29.122 82.53~ 'l9.791 
.73 24.29 .671 7.86 26.76 18.01 15.593 30.366 116.261 57.004 
.76 24.~7 .670 6.? r; 26.36 1,.92 15.654 30.504 9?.A54 /47.342 
.91 24.29 .671 2.87 22.20 16.64 15.727 30.172 4?.064 ;:,r;.1oc, 
.81 24.15 .673 '3 • 41 18.]8 15.04 15.275 30.!]"l. '50.711 ?7e6r:,o 
~UM p 626.880 PFC "l.??.?4'5 '5 , . • 40PFRCFNT RFD. .52FC 
AUGUST 10, 1963 
.68 ?4.01 .674 5 • '3 9 1r:;.7p, !3.32 13.875 2C)e86~ 86.192 "l.q. 5"l.Q 
• c;? 23.8<" .676 7.67 1 6 • '5 3 13.70 14.039 29.487 llR.~32 41.7P~ 
.41 21.1, .677 6.00 24.31 1 c; • 8 1 13.048 29.,60 97.941 27.210 
.~7 24.01 .674 6.61 29.6'5 15.70 9.79'5 29 • 8'5', 112.696 33.124 
.ss 24.43 .670 6e89 3 J • 5 0 16.12 9. '+ '3 8 '30.620 146•()11 51.820 
.78 24.79 .666 6.60 '31.16 16.17 9.7'30 31.281 14?.442 74 .o,+O 
.R7 24.72 .667 2.96 2c.. .19 15.24 11.566 31 • l ':SO 58.085 3,.714 
• 7'3 24. t;('I .669 6.97 ?. 1+ • 5 8 15.07 11.647 10.1t;? 1~~.;;:,i;9 6r;.1?? 
_c: UM p 915.163 DF( "l.t,8•291 4() • 24PER(r:""JT RED. .41 r:"( 
AUGUST 11 , 1963 
• t.i () 24. "l.f .67() -,.46 ? "l.. p q 1r;.43 1?.650 3().496 l"-'"l..J~n 'li;.141 
.~~ 24.?? .67 2 R • t; 1 ? 1 • 46 14.91 13.174 ~0.~41 14'5.1~1 r:.1.7q~ 
.76 ?4. (')p .67, 6.?4 ??.qi:; 16.14 1 4.,~01 ?9eOR4 q7 • "l. 64 40e8Af.. 
ef.4 2'h 01 .674 ,.01 ?1-f. 6 "l. lt,.66 1 4 • 1 r:; ,~ ?.9.~6~ 1?~.069 r:;'l.11~ 
.6 5 23.94 .6 7 r:; 7 • '31 20.'3?. 17.18 18.145 29.714 8'5.06] 17.~4?. 
.75 2'3.87 .676 6.00 21 • 28 18.19 19 .102 29.614 63.0R9 '31 .Q91 
.83 23.87 .676 4e95 2 l • 3 5 17.'3'3 17.452 29.614 60.218 ~,.791 
e66 23.87 .676 ,.01 21.13 16.14 1'5.451 29.!;]4 qQ:647 44.46c; 
C::,lJM p 806.983 PFC ,·rn.1,2 41.90PERCFt\JT RED. e44FC 
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TABLE B (CONTINUED> 
AVERAGE 3-HOUR VALUES AND CALCULATE£) RFSULTS FOR THF SIMPLIF!FD MFTHOD 
AT PACTOLA RFSERVOIR 
C 
.46 
.40 
.73 
.65 
.52 
.61 
.83 
.10 
SUM P 
.53 
.49 
.75 
.11 
.12 
.86 
.91 
.79 
~UM P 
.62 
.60 
.82 
.68 
.71 
.88 
.93 
.81 
.SUM P 
.66 
.67 
.87 
.65 
.64 
.69 
.9 1 
.7 6 
SU~ P 
.60 
.51 
.69 
SUM P 
TO F u DR 
23.73 .677 5 .65 IA.79 
23.67 .678 7.08 17.24 
23.38 .681 ~.66 l~.46 
23.52 .679 ~.60 20.20 
23.94 .675 q.49 23.17 
24.02 .674 7.62 23.44 
24.02 .674 4.64 18.81 
23.74 .677 6e28 11.38 
957.811 PFC 3q5.50~ 
23.51 .679 
23.~2 .681 
23.~2 .681 
23.6(') .679 
23.87 .676 
23. 73 .677 
23.45 .680 
23.24 .682 
955.75c; PFC 
8 .24 
~.q7 
6 .28 
c:;. 49 
7 e.94 
6.31 
3e42 
3.94 
445.'328 
o.q9 
7.82 
1~.12 
21.67 
22.61 
21 • 84 
17.89 
13.95 
23.~0 .684 4.78 1~.02 
2;.n3 .685 6.,2 11.11 
22.96 .6A5 4.~A 20.54 
23.16 .683 1.11 27.28 
23.~7 .681 6.87 2A.62 
23.se .679 4.98 2~.49 
23.51 .679 3.25 22.11 
23.17 .681 3.70 l~.72 
67~.784 PFC 337.914 
23.16 .68 3 
22.89 .686 
22.81 .687 
23.17 .681 
23.51 .679 
23.65 .678 
23.51 .679 
23.23 .682 
735e490 PFC 
6.11 17.15 
7.06 16 .73 
5e67 ?.].57 
1.23 29.50 
7.q6 1().94 
'+. 92 2Q • 48 
1 .1, 2, .13 
5.27 1q.42 
356.21] 
22.05 .685 9.89 17.89 
22.?4 .688 8 .00 16.44 
22.46 .691 6 .68 16.37 
354.PS2 PFC 144.Q4J 
WB 
AUGUST 
15.81 
1 5 • 1 3 
14.41 
14.77 
13.56 
12.64 
11.77 
FA 
12, 1963 
16.240 
15.967 
15 .217 
13.661 
9.992 
8.407 
9.766 
FO 
29.'367 
29.~48 
28.754 
2s·. 998 
29.742 
29.872 
29.879 
0 .68 9.887 29.377 
41.29PERC~NT RED. 
AUGUST 13, 1963 
1.10 9.183 ?.9.006 
5.93 8.209 28.640 
9.12 8.92R 28.638 
1~.29 in.427 29.12, 
14.32 11.519 29.615 
14.06 11.567 29.367 
l?..53 11.433 28.870 
11.16 11.649 28.506 
4~.61PERC~~T RED. 
AUGUST 14, 1963 
10.17 
10.13 
J0.770 
1n.668 
28.260 
28.144 
14.06 1?.~14 ?8.02~ 
16.64 12.7q? 2A.37S 
11.02 12.699 28.731 
17.54 13.721 29.105 
15.54 13.479 28.980 
14.12 13.449 28.719 
50.00PERCfNT RED • 
ALViUST 15, 1963 
13.27 13.002 28.37~ 
11.09 12.958 27.90~ 
14.80 12.931 27.781 
17.49 13.040 28.73? 
17.51 12.240 28.981 
17.17 12.459 29.?2~ 
16.39 14.739 28.971 
14.57 13.778 28.491 
48.q3PERC~NT RED. 
AUGUST 16, 1963 
13.72 13.289 28.016 
13.03 13.040 27.661 
13.25 13.419 27.191 
40.84PERCFNT RED. 
PERIOD TOTAL P 11773.448 PFC ~16S.28~ 
41.A7?~ P~P(~~T RFD. e46 Fr 
132 
p 
74.270 
94.147 
90.179 
131.9.33 
187.625 
163.764 
q~.~59 
122.551. 
.41FC 
161.469 
183.4()() 
12~.R7? 
102.825 
143.717 
ll.2.325 
59.690 
66.453 
.49FC 
83.696 
ll0.6?~ 
76.1n1 
llC'.8':l2 
110.160 
76.685 
50.427 
56.637 
.51FC 
94.012 
105.518 
84.334 
113.452 
111.282 
8?.648 
44.614 
77.626 
.49J:"C 
145.736 
117.085 
92.030 
.41FC 
PFC 
?.3.148 
25.541 
44e849 
~P.297 
6~.8A8 
67.386 
~2.267 
~P..121 
~R.8Q2 
61,286 
61.3~9 
5'3.761 
69.959 
65e45'3 
36.967 
35.845 
~c;.51.0 
L~r:;.46A 
43.1~~ 
51..5'10 
53.2Qf, 
45.830 
3J.885 
'3J.2c;9 · 
42,416 
4R.5~7 
~0.428 
r:;o.2r;0 
57.QC)t, 
3Rt6~A 
27.60~ 
40,28A 
59.971 
41.086 
43,8~~ 
TABLE B {CONTINUED) 
AVERAGE 3-HOUR VALUES AND CALCULATED RFSULTS FOR THE SIMPLIFIED MFTHnD 
AT PACTOLA RESERVOIR 
THERMAL SURVEY PERIOD 8 FROM 
DB C 
.69 
.71 
.53 
.74 
.92 
e86 
.~UM p 
TO F 
22.61 .689 
22.99 .685 
23.45 .680 
23.64 .678 
23.35 .681 
23.17 .683 
592.612 PFC 
u 
6e43 16.39 
'5.40 22.68 
7.94 2'3.53 
6.'30 24.36 
3.60 19.82 
2.RO 16.52 
284.224 
.78 22.98 .685 3.08 11.95 
e78 22e98 .68S 3e90 1'3.58 
.68 22.88 .686 10.39 17.54 
.so 22.98 .685 12.09 21.17 
.28 23.08 .684 12.06 21.23 
.35 23.26 .682 10.19 23.06 
.?9 21.07 .684 10.97 21.42 
.2q 22.88 .686 9.41 17.9? 
<'.:t)M P 121:- 1 • 6 7 4 PF"'."' ~ 6 9 • (')1 () 
• '3 6 
.54 
.12 
.63 
.21 
.48 
.86 
.69 
.SU~ P 
.48 
.38 
.66 
.12 
• 59 
.68 
.AB 
.83 
~U"'1 p 
.74 
.77 
.R6 
• 8?. 
.62 
.78 
• 8 0 
.61 
<; UM P 
22.79 
22.70 
22.10 
22.10 
22.88 
.687 
.688 
.688 
.688 
.686 
23.07 .684 
22.97 .68t:; 
22.88 .686 
928.26B PFC 
22.7() e6R8 
22.51 .69') 
22.42 .691 
22.an .687 
23.08 .684 
23.17 .68~ 
22.97 .68~ 
22.69 .68e 
1119.800 PFC 
6.59 lt:-.79 
7.73 16.01 
6.31 18.97 
8.55 23.62 
8.80 lB.15 
6.07 21.03 
,.10 19.,7 
8.R.7 i':i.07 
348.276 
q. i; 6 
11 • 24 
8.08 
6.79 
9.87 9.,, 
5.75 
5.57 
507.0'31 
l?.58 
10.78 
16.46 
26.04 
27.59 
27.81 
24.31 
22.21 
22.6Q .68~ 0.19 2?..SO 
?2.69 .6gP 4e96 1Re7~ 
22.60 .6R~ 4.no ?2.09 
?.?.oe .6R~ 4.P.7 2R.,1 
23.26 .6A? 9.~R ~0.46 
2~.45 .680 6.81 ~n.57 
23.26 .682 8.21 27.14 
23.0A .684 7e15 2?.52 
966.648 PFC 483.86~ 
8/16/63 TO 8/30/63 
WB EA EO 
AUGUST 16t 1963 
13.25 13.409 27.436 
1,.83 10.702 28.070 
1~.59 8.691 28.872 
13.4] 9.080 29.196 
11.77 9.1A6 ?A.696 
11.20 10.2~1 2A.377 
47.96PERCFNT RED. 
AUGUST 17, 1963 
11.48 12.124 28.06] 
11.83 12.848 28.061 
11.86 10.624 27.898 
13.52 11.087 28.061 
1,.97 10.622 28.22, 
13.59 10.112 28.54? 
l?.73 9.706 ?.8.214 
J?.S8 11.49~ 27e89P. 
29.48PfR(r='NT RED. 
AUGUST 18, 1963 
12.os 11.952 27.736 
12.26 12.100 27.585 
13.61 12.495 27.585 
14.50 11.24? 27.585 
13.13 12.198 27.898 
13.86 11.711 28.214 
11.95 9.713 28.050 
10.13 9.542 27.898 
37.51PERCFNT RED. 
AUGUST 19, 1963 
8.85 9.214 27.5R7 
7.77 8.823 27.278 
10.26 8.923 27.121 
13.85 8.801 27.74R 
14.77 9.402 28.225 
15.69 1"1.824 28.377 
14.04 1n.116 28.049 
14.41 11.873 27.574 
42.25PF.RC~NT RF.D. 
AUGUST 20, 1963 
15.]6 12.991 ?7.~74 
)1.56 12.~~4 ?.7.574 
14.86 l?.720 27.424 
16.06 11.175 ?A.059 
1~.40 e.so~ 28.540 
15.20 8.409 28.86, 
14.75 9.~18 2R.54? 
13.68 ln.566 ?A.?75 
so.05PERC~NT REn. 
133 
p 
90.311 
93.805 
16n.134 
126.RR~ 
1n.,06 
c::,o • 9 70 
.snFc 
49.221 
59.382 
179.494 
205.291 
21?.408 
H37.989 
2n~.11q 
]';4.767 
.,3r=c 
104.100 
119.709 
95.3'30 
139.788 
138.311 
1on.111 
67.948 
162.900 
.38FC 
175.676 
?.07.607 
147.211 
128.782 
185.957 
16'3.805 
10~.221 
87 • '3'38 
.44~( 
1~4.1~7 
74.f.J7C, 
60.?74 
R?e1~4 
1A9e?40 
1~9.7q4 
1 '56 • 30? 
l?q.8R9 
.51FC 
PFC 
4?.96'5 
4~.65'1 
~7.812 
61e71A 
44eOR9 
?9e96~ 
?6.320 
'31.75, 
83.800 
70.369 
40.71, 
44.q10 
40 • '3 2·6 
30.~, c; 
25.768 
44.510 
47.260 
60.6'38 
l9.Q4l 
;2.919 
40.06t; 
77.172 
~A.OAO 
54.474 
67e1A6 
6'3.749 
75.10~ 
76.144 
62.279 
50.0~2 
~R.~t;~ 
~c.59e; 
~CS.741+ 
ld,.?~t; 
ROe0~"1 
74.21.4 
~~.3~0 
~4.217 
TABLF B C CO".lT I NUED) 
AVERAGE 3-HOUR VALUtS AND CALCULATED RESULTS FOR THE SIMPLIFIED METHOD 
AT PACTOLA RESERVOIR 
C TO F u DB WB EA EO p PFC 
AUGUST 21 9 1963 
.44 22.ao .687 8.51 21.82 13.18 10.175 27.748 l4CJ.704 45.286 
.39 22.61 .689 1.18 19.65 12.69 10.666 27.436 120.490 32.399 
.69 22.,, .692 1.10 17.65 )2.67 ll.788 26.971 llA.915 55.863 
.10 22.52 .690 4.6~ 22.01 14.39 11 • q 58 27.287 70.98~ 34.'307 
.12 2 "3 • 17 .683 6.89 25.26 15.79 12.476 28.'388 109.748 54.011 
.ao 22.98 .685 5.02 2,.77 15.'51 12.845 ?R.059 76.470 41.940 
.87 22.69 .688 6.32 18.27 14.03 13.563 27.574 88.574 53.064 
.82 22.60 .689 6.]3 17.51 13.25 12.766 27.424 90.000 50.890 
SU~ p 822.886 PFC 367.76'3 44.69PfRCENT RED. e46FC 
AUGUST 22, 1963 
.11 22.51 .690 4.89 14.71 12.53 1"3•246 27.266 68.661 36.510 
.76 22.32 .692 5.04 l?.12 10.80 12.183 26.961 74.518 39.231 
.82 22.23 • 6 9 3 4.62 15.8'3 12.21 12.121 26.814 67.977 38.656 
.11 22.42 .691 6.56 22.36 14.98 12.774 27.118 94.212 46.?.56 
.62 22.60 .689 7.41 21 • 39 15.22 1'3.729 27.424 101.c:;~7 43.419 
.10 22.~2 .692 5e89 ]9.'31 15.16 14.833 26.959 71.459 34.642 
.11 22.2, .693 3.37 l'i.90 14.95 16.431 26.804 ,£5..0JO 18.696 
.73 22.23 .693 2.69 J t:;. 1 5 ]4.44 16.034 26.804 29.006 14.685 SUM p 542.422 PFC 272.099 50e 16PERCTNT RED. e50FC 
AUGUST 2~. 1963 
.71 22.14 ,694 2.69 14.68 14.23 l~.950 26.657 28.818 14.210 
.73 21.94 e6G6 4.45 14.50 13.79 15.355 26.348 48.C)?] 24.900 
.87 21.94 .696 5.24 19.22 15.00 14.612 26.348 61.585 ,?.319 
.81 22.32 .692 5 ·• 02 24.72 17.47 15.768 26.959 56.194 31.522 
.18 22.88 .686 6.57 18.77 17.58 19.40'1 27.896 5c;.R?5 29.896 
.85 22.98 • 68 '3 4.78 24.70 17.92 16.61 '3 28.057 ~4.81~ 31.941 
e94 2?..79 .687 2.51 ?1.04 16.80 l f-. • 68 ~ ?7.734 ?.7.7PO 17.956 
.78 22.69 .688 2.95 JB.28 15.49 1c..975 27.574 ~u.?7A 1Ae4ll 
.SIJM p ~68.266 PFC 206.160 c:;5.98PER(FNT RED. .55FC 
AUGUST 24, 1963 
.59 22.69 .688 4.66 16.14 l "3 • 97 14.701 27.576 60.032 24.389 
.54 22.42 .691 5.23 14.55 12.60 l '.? • 4 60 27.119 71.444 26.678 
.89 22.33 .692 3e81 19.83 14.89 14.079 26.971 49.12'5 30.276 
.11 22.10 .688 7.74 19.06 18.21 20.420 27.595 55.577 27.167 
.62 22.99 .685 9.65 27.90 17.89 14.701 28.070 11>9.085 54.862 
.82 22.98 .685 6.49 21.01 18.14 15.684 28.059 80.363 45.177 
• 90 22.88 .686 '3 • 5 5 2n.59 17.17 17.594 27.8q6 '36.641 22.642 
.69 22.88 .686 5.82 18.05 14.69 14.778 27.898 76.478 36.230 
SUM p 558.749 PFC 267.425 47 .86PERC ENT RED. e49FC 
AUGUST 25, 1963 
.45 22.10 .688 7.66 20.10 14.33 13.002 27.587 lll.A'3C> 34.652 
• 4 '3 22.10 .688 7.81 20.34 14.23 12.691 27.587 116.3'i9 '34.450 
.75 22.51 .690 7.79 ?.,.04 14.69 1].901 27.277 11.o.qo4 62.096 
.82 22.79 .687 4.92 28.20 16.14 Jl .'373 27.746 A0.679 45.484 
.67 23.'16 .681 6.47 '30.60 16.17 1n.053 28.707 120.786 55.157 
• 8 0 23 • "'6 .681 4.67 29.41 17.04 12.27, 28.707 76.793 41.872 
.90 23.26 .682 3el4 22.68 15.67 ,~.746 28.542 46.562 28.604 
.73 23.08 .684 6.43 19.42 14.10 ]'l.015 ?8.225 97.896 48.920 
SU1'v1 p 770.822 PFC ~51.238 u5.56PERCFNT RFD. e47FC 
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TABLE B (CONTINUED> 
AVERAGE 3-HOUR VALUES AND CALCULATED RESULTS FOR THE SIMPLIFIED METHOD 
AT PACTOLA RESERVOIR 
C TO F u DB WB EA EO p PFC 
AUGUST 26t 1963 
.c:;4 22.sg .686 6.92 17.78 13.56 11.og4 27.910 102.64g 38t05j 
.48 22.10 .688 8.01 Jg .11 14.06 1 ".l.. 1 34 27.588 1J5.A21 38.278 
.69 22.r;1 .690 9.40 ?1.55 14.17 1J. qo1 27.278 144.587 68.887 
.11 22.80 .687 1.q2 2'5.06 17.17 15.015 27.748 100.964 53.449 
.62 23.17 .681 8.14 26.98 17.78 1'5•031 28.388 108.814 46.114 
.82 23.17 .683 5.31 26.11 18.14 16.205 28.388 61+. 710 36.270 
.95 22.88 .686 2.53 21.13 16.05 15.294 21.8q8 31.983 20.861 
.83 22.88 .686 2.47 18.28 14·. 3 5 14.080 27 .898 34.219 19.500 
SUM p 703.751 PFC 321.414 45.67PER(ENT RED. .48FC 
AUGUST 21. 1963 
.69 22.79 .687 5.60 1 7 • 1 '3 14.10 14.334 27.746 75.218 35.683 
.67 22.10 .688 6.06 JR.2R 14.15 l~.757 ?7.587 ~~.921 '3Re714 
.95 22.70 .688 2 • e:;4 2?.40 16.21 14.849 27.587 ,2.400 21.193 
.84 23.45 .680 3.77 28.26 17.36 1?.528 28.872 57.96g 33.139 
.78 23.54 .6 7g 6.~9 29.30 15.74 10.054 29.029 121.264 64.281 
.11 23.45 .680 8.26 27.73 15.11 o.889 2~.861 156.826 82.189 
.85 22.97 .685 5.46 22.85 13.77 10.523 28.049 95.842 55.855 
.12 22.6() .689 4.19 )6.66 14.08 14.574 27.416 53.A99 26.762 
SU~ p 677.341 PFC ·351.a20 52.82PER(ENT RED. .53FC 
AUGUST 28, 1963 
.59 ?2.51 .6Q() 4.82 14.14 12.53 1~.588 27 • U,8 65.964 26.875 
.59 22.,2 .692 5 • 60 13.32 11.52 12.539 26.963 80.778 33.005 
.88 22.13 .694 4.78 16.23 11 .47 10.793 26.651 75.834 46.350 
.92 22.42 .691 3 • 8 5 2n.32 12.26 0 .6?4 27.1]9 6 '? • '),67 42.858 
.9 5 22.42 .691 3.74 16.9~ ,~. ,1 1~.183 27 • 11 q 52.?51 34.326 
.98 22.42 .69 1 3.51 1.8.6 3 , 63 l?.721 27 .119 50.c;48 34.255 
.94 22.42 .691 4.56 )4.6 0 Jl .81 1?.2~1 27.118 67.Q86 44.194 
.83 22.14 .694 6 • 3 5 11.10 10.20 11.575 26.659 95.786 55.214 
SUM p 556.517 PFC 317.<182 56.97PERCENT RED. e57FC 
AUGUST 29t 1963 
.12 21.9 5 .696 4.73 11.12 9.39 10.782 26.360 73.715 36.964 
.64 21.9 5 .696 4.72 9.79 8.33 10.118 26.360 76.719 34.196 
.84 21.86 .697 4.89 13.18 9.19 ~.335 26.205 82.539 48.358 
.se 21.95 .696 4.,2 18.50 11.48 q.516 26.358 7?..905 44.68'3 
.90 22.14 .694 4.22 )9.~8 12.12 o.946 26.667 70.s:;C)c, 44.122 
.94 22.23 .693 3.96 ?0.48 13.36 11.225 26.814 61.8?9 40.305 
.g4 22.04 . 69'; 2.es 1~e5R 11.4 7 11.]66 26.'50~ 41+. 2P~ ?Reqc:51 
.84 21.85 .697 2.59 13.03 10.46 11.167 26.204 39.069 22.890 
SUM p 521.658 PFC 300.474 ~7.59PER(ENT RED. e58FC 
AUGUST 30t 1963 
.74 21.76 .698 3.39 10.64 9.07 10.619 26.052 52.325 27.046 
.67 21.76 .698 5.42 9.82 8.38 10.169 26.052 86.239 40.359 
.82 21.76 .698 3.57 13.34 10.49 11.042 26.052 53.638 30.722 
SUM p 192.203 PFC 98.128 51.05PERCENT RED. e51FC 
PERIOD TOTAL p 10653.624 PFC 4852.018 
45.5433 PERCENT RED. .49 FC 
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TABLE B (CONTINUED) 
AVERAGE 3-HOUR VALUES AND CALCULATED RESUL TS FOR THE SIMPLIFIED METHOD 
AT PACTOLA RESERVOIR 
THERMAL SURVEY PERIOD 9 FROM 8/30/63 TO 9/13/63 
C TO F u DB WB EA EO p PFC 
AUGUST 30, 1963 
.82 21.62 .100 3.50 13.41 10.53 11.052 -25.826 51.779 29.721 
.78 21.68 .699 5e91 18.14 13.05 12.094 25.933 81.883 44e663 
.74 22.03 .695 8.68 20.48 14.57 13.167 26.493 115.683 59.546 
.87 22.11 .694 7.55 19.00 14.68 1'+.197 26.609 93.714 56.650 
e96 21.96 .696 4e60 16.48 13.67 14.012 26.377 56.957 38e075 
.94 21.89 .697 3.45 14.39 12.30 13.086 26.269 45.604 29.881 
SUM p 445.622 PFC 258.538 58.0lPERCENT RED. .59FC 
AUGUST 31t 1963 
.94 21.89 .6q7 2 . 2 1 14.32 12.19 12.964 26.269 29.448 19.295 
.94 21.83 .697 3.0 5 13.88 12.os 13.050 26.161 40.042 26.264 
.96 21.76 .698 3 .54 14.68 12.73 13.581 26.046 44.225 29.657 
.92 21.83 .697 4e05 17.09 14.39 14.824 26.160 46.025 29.546 
.85 22.04 .695 6.84 19.26 15.43 1i:;•321 26.500 76.462 45.205 
.82 22.11 .694 7.37 19.19 15.18 14.936 26.609 86.144 49.081 
.96 22.11 .694 4.06 17.67 14.75 15.085 26.616 46.827 31.233 
.93 21.90 .697 3.76 15.65 14.50 ic;.s3z 26.275 39.318 25.487 
SUM p 408.494 PFC 255.771 62.61PERCENT RED. e63FC 
SEPTEMBER 1. 1963 
.90 21.90 .697 3.95 15.51 14.96 16.692 26.275 37.883 23.764 
.90 21.83 .697 3.01 15.29 14.82 16.576 26.161 28.867 18.128 
.99 21 • 83 .697 2.99 1'5 • 04 14.03 15.421 26.161 32.182 22.231 
.93 21.89 .697 ~.65 11.02 14.42 14.924 26.269 41.410 26.845 
.62 22.11 .694 5.56 18.46 15.54 1r;.963 26.609 59.201 25.503 
.74 21.76 .698 4.37 16.59 13. 9 ;_ 14.354 26.046 51.186 26.459 
.74 21.83 .697 1.2 1 16.62 13.16 13.133 26'• 161 94.038 48.557 
.82 21.61 .100 5.94 15.15 12.48 12.925 25.819 76.707 4,4.033 
SUM p 421.478 PFC 235.524 55.88PERCENT RED. e57FC 
SEPTEMBER 2, 1963 
.79 21.54 .100 4.41 13.31 12.30 13.708 25.712 53.011 29.347 
.81 21.54 .100 3.50 12.51 12.48 1'+.4"38 25.712 '39.546 22.447 
.97 21.47 .101 2.,1 13.63 12.ao 14.294 25.600 26.812 18.245 
.93 21.47 .701 2.87 15.69 13.88 14.815 25.600 ,1.054 20.260 
.90 21.68 .699 3.98 17.92 14.57 14.642 25.931 44.999 28.321 
.96 21.68 .699 4.02 16.84 14.68 15.444 25.933 42.179 28.316 
.98 21.68 .699 2.84 14.82 13.77 1 r:; .140 25.933 30.706 21.043 
.96 21.47 .701 3.24 12.91 12.33 13.990 25.601 37.682 25.377 
SUM p 305.993 PFC 193.360 63.19PERCENT RED. e63FC 
SEPTEMBER ~. 1963 
.95 21.47 .101 6.30 13.92 12.40 13.520 25.601 16.121 50.731 
.95 21.33 .703 4.76 13.20 11.72 12.905 25.38~ 59.426 39t688 
.94 21.26 .703 4e09 4.84 12.15 18.349 25.271 28.353 18.757 
.96 21.12 .705 3.30 16.66 13.56 11.737 25.050 37.394 25.318 
.88 21.61 .100 4.38 18.21 14.39 14.180 25.819 51.017 31.429 
.89 21.54 .1on 4e29 18.14 14.46 14.340 25.707 48.874 30.483 
.93 21.19 .704 3 • ()2 14.89 13.05 13.960 25.154 ~3.826 22.165 
.78 21.19 .704 4.77 12.4n 10.85 1 2 .095 2 5 .154 62.~55 34t268 
SUM p 397.371 PFC 252.842 63e62PERCENT RED. .63FC 
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TABLE B (CONTINUED> 
AVERAGE 3-HOUR VALUES AND CALCULATED RESULTS FOR THE SIMPLIFIED METHOD 
AT PACTOLA RESERVOIR 
C TO F u DB WB EA EO p PFC 
SEPTEMBER 4, 1963 
.61 20.98 .706 8e64 11.03 9.37 10.809 24.836 121.246 52.272 
.44 20.84 .708 6.89 10.78 9.55 11.200 24.625 92.579 28.849 
.52 20.10 .709 6.85 15.22 11.43 11.320 2'+.408 89.701 3;3.106 
.ao 20.76 .709 5.54 21.31 13.59 11.118 24.510 74.263 42.124 
.84 21.61 .100 6.86 2'3.08 15.22 12.752 25.813 89.62'6 52.708 
.86 21.75 .698 4.90 22.68 16.16 14.588 26.041 56.129 33.721 
.93 21.40 .102 3.23 17.11 13.85 13.927 25.4~0 37.~95 24e425 
• ao 21.26 .703 4.78 13.56 11.97 13.074 25.264 58.278 32.814 
SUM p 619.221 PFC 300.021 48.45PERCENT RED. .51FC 
SEPTEMBER 5' 1963 
.65 21.12 .705 7.26 12.58 10.71 11.785 25.055 96.369 44.176 
.58 20.91 .707 7.97 12.76 10.28 11.067 24.733 109.028 44.738 
.so 20.84 fl 708 6.64 17.49 12.91 12.243 24.624 82.271 46.614 
.94 21.40 .102 4.10 21.01 15.61 11.158 25.488 58.755 38.787 
.87 21.96 .696 7.13 28.42 18.03 14.668 26.378 83.574 50.630 
.95 21.81 .697 3.59 25.43 17.06 14.607 26.140 41.432 27.470 
.92 21.82 .697 3.47 20.34 16.12 15.878 26.147 35.732 22.941 
.73 21.82 .697 6.23 17.60 13.95 13.831 26.156 76.793 39.118 
SUM p 58'3.958 PFC 314.478 r;,.85PERCENT RED. .56FC 
SEPTEMBER 6, 1963 
.53 21.26 .703 7.89 14.68 10.96 10.948 25.273 113.116 42.191 
.40 20.98 .706 9.96 13.70 9.19 9.036 24.844 157.471 44.514 
.58 20.84 .708 8.93 17.38 11.21 9.762 24.624 112.763 54.536 
.82 21.41 .702 5.41 27.37 16.05 11.695 25.494 74.742 43.040 
.73 21.75 .698 7.40 26.90 16.62 12.978 26.035 96.627 49.278 
.92 21.47 .101 4.85 23.84 16.26 14.112 25.589 55.749 35.985 
.94 21.26 .703 2 • 82. 17.71 13.99 13.827 25.260 32.350 21.403 
.81 21.26 .703 5.01 14.28 11.97 12.660 25.267 63.236 36.049 
SUM p 726.060 PFC 326.999 45.03PERCENT RED. e50FC 
SEPTEMBER 7, 1963 
.66 21.26 .703 6e43 12.55 10.46 11.446 25.274 88.928 41.304 
.57 20.99 .706 6.91 12.33 9.95 10.861 24.845 96.714 38.958 
.76 20.84 .708 9.01 19·. 76 13.41 11.725 24.626 116.358 62.630 
.78 20.98 .706 8.99 28.53 15.22 9.613 24.831 136.831 75.434 
.67 21.33 .703 8.29 30.08 14.78 7.999 25.371 144.177 67.916 
.85 21.69 .699 4.94 28.74 15.83 10.531 25.935 76.168 45.273 
.89 21.69 .699 4.55 21.85 14.46 12.201 25.935 62.522 38e911 
.71 21.61 .100 6.32 20.74 13.88 11.910 25.821 87.994 43.735 
SUM p 809.695 PFC 414.166 51.15PERCENT RED. .51FC 
SEPTEMBER 8, 1963 
.53 21.55 .100 s.22 19.76 13.23 11.442 25.715 117.330 43.576 
.40 21.~4 .102 9.09 17.78 12.84 11.966 25.384 122.098 34.333 
• 8 () 21.19 .704 6.40 20.12 13.92 12.320 25.161 82.297 46.383 
.94 21.69 .699 5.51 26.69 15.07 10.431 25.934 85.469 56.181 
.80 22.03 .695 6.31 26.11 16.41 13.054 26.494 84.818 47.198 
.88 22.11 .694 4e46 24.49 16.19 13.611 26.719 58.527 35.749 
.96 22.11 .694 2.43 19.40 14.89 14.328 26.610 2q.a79 19.930 
.90 22.04 .695 2.~8 17.1'3 13.99 14.159 26.500 29.397 18.402 
SUM p 609.819 PFC 301.756 49.48PfRCENT RED. e54FC 
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TABLE B <CONTINUED> 
AVERAGE 3-HOUR VALUES AND CALCULATED RESULTS FOR THE SIMPLlFIED METHOD 
AT PACTOLA RESERVOIR 
C TO F u DB WB EA EO p PFC 
SEPTEMBER 9, 1963 
.82 21.90 .697 3.44 15.54 13.16 13.755 26.277 43.105 24.637 
.so 21.83 .697 3.85 15.11 12.87 13.555 26.169 48.601 27.128 
.95 21.76 .698 3.12 15.18 13.67 14.759 26.054 ~5.347 23.455 
.94 21.83 .697 2.63 18.50 16.23 17.128 26.169 23.861 15.650 
.89 21.90 .697 6.55 20.48 16.91 17.200 26.277 59.469 36.891 
.98 21.90 .697 4.56 19.98 16.05 ]5.960 ?6.277 47.141 32.202 
.94 21.76 .698 3.41 18.39 14.42 14.135 26.053 40.727 26.740 
.so 21.76 .698 3.80 16.19 12.98 13.101 26.053 49.345 27.573 
SU~~ p 347.602 PFC 214.278 6l.64PERCENT RED. e62FC 
SEPTEMBER 10, 1963 
.60 21.69 .699 5.63 15.29 11.54 11.437 25.940 81.657 34.259 
.58 21.48 .701 7.47 15.18 11.03 10.763 25.606 110.938 45.136 
.89 21.21 .703 s.02 16.52 12.66 12.414 25.277 64.592 40.455 
.92 21.76 .698 4.32 25.03 16.77 14.318 26.047 50.766 32.624 
.93 22.11 .694 4.68 24.34 17.24 15.558 26.610 51.725 33.424 
.99 22.03 .695 3.68 22.01 17.71 17.732 26.493 32.296 22.240 
.94 21.82 .697 5.11 18.57 15.94 16.583 26.155 49.005 32.144 
.76 21.48 .101 9.08 16.66 13.27 13.282 25.607 111.930 59.673 
SUM p 552.913 PFC 299.959 54.25PERCENT RED. .57FC 
SEPTEMBER 11, 1963 
.59 21.12 .705 10.97 16.30 12.22 11.879 25.056 144.633 60.180 
.47 20.91 .101 8.28 15.07 11.07 10.877 24.734 114.794 38.170 
.6 5 20.77 .708 7.89 18.43 13.41 12.492 24.517 94.986 43.773 
.78 20.84 .708 a.02 24.56 14.46 10.643 24.619 112.200 61.985 
.60 21.05 .706 9.81 25.25 15.97 12.798 24.941 119.144 50.471 
.52 21.05 .705 10.11 2;.19 14.96 12.266 '?..4.947 128.968 47.346 
.85 20.98 .706 4.66 18.86 1'3.81 12.873 24.838 55.808 33.526 
.82 20.99 .706 3.43 15.90 12.94 13.211 24.845 '39.97'3 23.164 
SUM p 810.510 PFC 358.619 44.24PERCENT RED. e46FC 
SEPTEMBER 12, 1963 
.82 20.91 .101 3.78 14.32 13.27 14.630 24.736 38.297 22.211 
.a1 20.11 .708 4.47 12.98 12.73 14.555 24.519 44.570 25.595 
.91 20.61 .710 4.87 12.15 12.04 13.990 24.282 50.175 32.447 
.92 20.61 .710 6.20 13.45 12.76 14.342 24.282 61.668 40.318 
.87 20.56 .711 7.67 15.07 14.03 15.400 24.196 67.489 41.762 
.89 20.48 .712 7.61 16.98 14.57 15.182 24.089 67.811 42.971 
.90 20.48 .712 4.73 14.24 12.51 13.498 24.08() 50.157 32.141 
.11 20.34 .713 2.92 12.55 11.50 12.957 23.876 ·n.954 17.556 
~UM p 412.125 PFC 255.011 61.87P~~CENT RED. e61FC 
SEPTEMBER 13, 1963 
.64 20.34 .713 5.72 13.81 11.97 12.929 23.876 62.669 28.618 
.61 20.21 .714 6e43 12.40 10.49 11.580 23.777 78.455 34.182 
.86 20.34 .713 6.28 16.70 12.98 12.811 23.882 69.550 42.676 
SU~ p 210.675 PFC 105.478 50.06PERCENT RED. • 50FC 
PERIOD TOTAL p 7661.542 PFC 4086.808 
53.3418 PERCENT RED. .56 FC 
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TABLE B <CONTINUED) 
AVERAGE 3-HOUR VALUES AND CALCULATED RESULTS FOR THE SIMPLIFIED METHOD 
AT PACTOLA RESERVOIR 
THERMAL SURVEY PERIOD 10 FROM 9/13/63 TO 9/28/6'3 
C 
.86 
.91 
.78 
.84 
.99 
.98 
SUM P 
.98 
.97 
.r'J7 
.79 
.68 
.84 
.89 
.75 
SUM P 
.62 
.48 
.60 
.78 
.63 
.66 
.74 
• 5 9 
SU~ P 
.45 
.30 
.58 
.61 
.40 
.43 
. 4 5 
• 4-2 
SUM P 
.40 
.38 
.60 
.so 
.52 
.68 
.92 
.88 
SUM P 
TO F 
20.21 .7 14 
20.90 .101 
20.98 .706 
21.26 .703 
21.05 .706 
20.91 .707 
550.812 PFC 
20.63 .110 
20.7() .709 
20.7() .709 
2n.10 .109 
20.84 .7()8 
21.05 .706 
21.12 .705 
20.98 .706 
703.814 PFC 
20.91 .707 
20.11 .708 
20.70 .709 
20.91 .707 
21.12 .705 
21.05 .705 
20.84 .708 
20.84 .708 
900.047 PFC 
u DB WB EA fO 
SEPTEMBER 13, 1963 
6.28 16.70 12.98 12.811 23.777 
4.4 5 27.23 15.36 10.605 24.716 
8.86 20.36 15.43 9.500 24.831 
7.18 26.04 17.02 14.188 25.271 
6.88 23.15 16.98 15.789 24.946 
11.81 23.37 15.36 12.829 24.726 
346.258 62.86PEPCENT RED. 
SEPTEMBER 14, 1963 
5.85 20.56 12.22 9.435 24.300 
2.99 17.17 12.01 11.057 24.408 
~.47 J~.97 1?..73 12.8~5 ?.4.408 
6.70 10.44 12.51 10.515 24.408 
9.17 22.22 11.93 8.050 24.619 
6.35 22.58 11.75 7.575 24.940 
6.03 16.80 11.29 10.198 25.050 
6.15 13.49 9.81 9.999 24.837 
411.434 58.45PERCENT RED. 
SEPTEMBER 15, 1963 
6.92 10.56 6.74 7.643 24.734 
8.76 7.86 5.01 7.089 24.524 
1.11 1n.18 1.14 8.011 24.415 
5.86 17.63 9.27 6.883 24.736 
8.78 19.29 10.11 7.175 2~.059 
8.22 19.04 10.78 8.187 24.946 
4.18 15.8~ 9.73 8.557 24.619 
3.79 15.07 12.48 12.967 24.619 
399.593 44.39PERCENT RED. 
SEPTEMBER 16, 1963 
20.11 .708 3.79 14.35 13.13 14.383 24.517 
20.77 .708 5.93 15.83 12.55 12.642 24.517 
20.77 .708 8.17 20.56 15.33 14.389 24.517 
20.77 .708 8.95 25.28 15.65 12.218 24.517 
21.12 .705 9.75 27.30 15.69 11.115 25.045 
21.04 .706 9.09 23.15 15.97 14.004 24.934 
20.69 .709 7.91 l~.36 13.99 15.176 24.401 
20.55 .711 6.42 14.96 14.06 15.~21 ?4.194 
665.706 PFC 217.354 32.65PERCENT RE~. 
20.55 .111 
20.55 .111 
20.49 .711 
20.84 .708 
20.76 .7()9 
20.69 .709 
20.63 .710 
20.63 .110 
405.495 PFC 
SEPTEMBER 17, 1963 
6.65 14.93 13.67 14.905 24.194 
7.31 15.00 13.52 14.634 24.194 
1.02 16.05 14.60 ]5.781 24.093 
5.72 21.89 16.12 14.983 24.619 
6.63 22.47 16.08 14.587 24.510 
3.81 21.11 16.37 15.842 24.401 
3.05 16.80 15.18 16.307 24.100 
4.13 15.29 14.03 15.276 24.300 
172.006 42.41PF.RCENT RED. 
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p 
68.890 
62.7CJ9 
1~5.964 
79.626 
63.031 
140.500 
e63FC 
87.092 
39.920 
40 • 1 71 
931150 
152.019 
110.393 
89.675 
Q]..390 
.60FC 
118.444 
152.742 
1171672 
104.692 
1':-7•185 
l"J.7.897 
67.171 
44.241 
.45FC 
38.425 
70.503 
82.746 
110.098 
115.848 
99.382 
7?..9A9 
C::'i.711 
.~2FC 
61.809 
69.9]2 
'38.385 
55.121 
65.841 
32.680 
24.437 
37.306 
.45FC 
PFC 
42.316 
40.437 
74.957 
47.072 
44.055 
97.419 
60.642 
27.484 
27.656 
52.230 
73.216 
65.471 
56.289 
48.442 
51.953 
51.977 
501107 
57.771 
69eR36 
64.254 
35.205 
18.487 
12.259 
14.995 
34.026 
47.615 
38.326 
30.174 
231313 
16.64?. 
17.585 
18.896 
24.941 
31.232 
24.275 
15.773 
151974 
23.326 
TABLE B (CONTINUED> 
AVERAGE 3-HOUR VALUES AND CALCULATtD RESULTS FOR THE SIMPLIFIED METHOD 
AT PACTOLA RESERVOIR 
C TO F u DB WB EA EO p PFC 
SEPTEMBER 18, 1963 
.84 20.48 .112 '5•01 14.42 13.16 14.398 24.086 48.5~9 29.067 
.80 20.41 .712 5.04 13.27 12.30 13.729 23.986 51.709 29.485 
.89 20.28 .714 3.59 14.03 13.38 14.966 23.780 31.657 20.123 
.96 20.20 .714 3.72 14 • . 60 13.99 15.612 23.674 30.003 20.594 
.95 20.20 .714 3.6~ 14.35 13.99 15.757 23.674 28.921 19.644 
.96 20.20 • 7_14 4.41 13.02 12.91 ]4.813 23.674 ~~.164 26.882 
.91 20.20 .714 3.44 l?.69 12.62 J4.555 23.674 ~l.'375 20.414 
.81 19.99 .717 ~.24 12.98 12.91 14.834 23.367 27.715 16.101 
SU~ p 289.146 PFC 182.313 63.05PE~CENT RED. e63FC 
SEPTEMBER 19, 1963 
.12 1q.92 .717 4.27 12.66 12.66 14.631 23.264 36.qll 19.081 
• 6 '3 19.78 .719 ,.8:? J2.l? 12.12 14.119 2~.063 ~4.200 15.501 . 
.87 19.71 .120 3.77 12.84 12.66 14.527 22.961 31.813 19.946 
.87 19. 71 .120 5.08 14.10 13.77 15.555 22.961 37.652 23.592 
.94 19.64 .120 3.22 14.57 14.06 15.749 22.859 22.957 15.559 
.99 19.64 .120 2.42 14.71 14.21 15.900 22.8'59 16.884 12.051 
.94 19.64 .120 3.59 14.28 13.63 15.221 22.859 27.481 18.624 
.82 19.64 .120 '5 • 50 12.80 12.15 13.780 22.859 50 • 011 29.567 
SUM p 257.931 PFC 153.924 59.67PERCENT RED. .61FC 
SEPTEMBER 20, 1963 
.11 19.57 .121 6.05 11.65 10.85 12.530 22.758 6l.9S5 31.747 
.63 19.50 .122 1.12 10.28 9.41 11.291 22.662 81.068 36.898 
.82 19.50 .122 6.23 10 • 78 9.81 11.548 22.662 69.261 41.031 
.95 ]9.50 .122 4.72 14.68 13.16 14.253 22.662 ~~.738 27.273 
.sq 19.50 .7?2 5.89 15.43 13.20 1'3.874 22.662 51.816 33 •. 31 7 
.95 19.71 .120 6.40 14.86 12.55 13.201 22.963 62.554 42.799 
.92 19.64 .120 2.98 13.16 11.47 12.552 22.860 30.757 20.401 
.75 l9.64 .120 2.51 12.48 11.36 12.787 22.860 25.319 13.691 
SUM p 422.471 PFC 247.160 58.50PERCENT RED. e59FC 
SEPTEMBER 21, 1963 
.58 19.64 .120 3.62 12.73 11.39 12.695 22.860 36.877 15.421 
.42 19.71 .120 5.99 12.37 11.14 12.53i 22.963 62.477 18.898 
.47 19.64 .120 7.69 11.75 10.60 12 .106 22.860 82.72'3 28.031 
.49 19.50 .122 9.77 12.62 10.28 11. 1 50 2?.661 112.590 39.857 
.so 19.50 .122 7.82 11.47 10.31 11.862 2?.66'.3 84.481 48.826 
.80 19.50 .122 8.45 10.38 9.48 11.328 22.661 95.888 55.419 
.so 19.43 .723 9.71 9.01 8.15 10.325 22.569 J18e959 68.821 
.so 19.36 .723 7.52 7.68 7.43 10.155 22.468 92.690 53.680 
SUM p 686e690 PFC 328.957 47.90PERCENT RED. e46FC 
SEPTEMBER 22, 1963 
.so 19.29 .724 5.27 7.79 7.35 10.001 22.374 65.249 37.825 
.so 19.22 .725 5.79 7.93 7.57 10.195 22.274 70.016 40.632 
.80 19.08 .726 5.66 9.63 8.69 10.689 22.075 64.534 37.529 
.46 19.01 .727 6.00 14.86 11.72 11. 9 52 21.977 60.1(,0 20.137 
.44 19.36 .723 6.51 19.26 13.09 11.507 22.463 71.431 22.754 
.12 19.36 .123 5.60 }Q.19 13.63 12.399 2?.464 56 • 45'9 29.429 
.86 19.'36 .723 3.09 14.46 12.73 ] 3·. 706 2'?.464 27.061 16.849 
.85 ' 19 • 1 5 .726 5.56 12.q1 11.61 12.910 22.170 51.572 31.834 SUM p 466.488 PFC 236.99'? 50.80PFRCENT RED. .;1Fc 
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TA RU: B CCONTINUEDl 
AVERAGE 3-HOUR VALUFS AMD CALCULATED RFSULTS FOR THE SIMPLIFIED ~ETHOD 
AT PACTOLA RESERVOIR 
C TO F 0 DB WB EA EO p PFC 
SEPTEr,.1BER 23, 1963 
.84 19.01 .121 6.08 11.79 10.67 12.188 21.978 59.577 36.416 
.84 19.0J .121 3.17 10.49 9.77 11.664 21.978 32.770 20.030 
.94 19.01 .727 2e65 14.24 12.08 12 .843 21 .978 24.226 16.570 
.97 19.78 .719 1.59 23.51 14.50 11 .305 23.055 42.262 29.496 
.90 20.34 • 71 '3 6.16 2~.32 17.17 14 .86 5 2'3.882 55.6].2 35.711 
.97 19.71 .7?0 1.,, 21.'39 16 .1-r JS.717 ?'?.9~7 27.0?o 18.877 
.89 19.57 .121 1.69 17.17 14.21 14.488 22.7'59 ,o. rs 79 JQ.642 
.10 19.50 .122 5.52 16.26 12.04 11 .629 2?.661 60.996 30.846 
SU~ p 333.046 DFC 207.591 62.33PERCFNT RFD. 1163FC 
SEPTEMBER 24, 1963 
.50 19.43 .723 6.45 l~.07 10.35 9.846 22.569 82.120 29.693 
.31 19.37 .723 7.79 14.14 9.37 9.033 22.474 104.723 23.500 
.54 19.15 .726 8.61 14.93 11. 0 3 10.908 22.180 97.07'3 38.062 
.31 19.08 .726 12.84 17.74 10.28 8.215 22.080 178.1J6 40.135 
.37 19.22 • 7 2 rs 9.21 19.15 10.24 7.358 22.274 137.45'1 36.892 
.84 19.29 .724 5.57 18.03 10.17 7.898 2?.'374 80.724 49el36 
.91 19.29 .724 5.65 ]2.19 8.54 9.033 2~.374 7'ie469 49e766 
.11 19.0l • 7?. 7 7.q7 0.21 6.56 R.160 21.983 110.210 61.781 
SU~ p 865.952 PFC '328.968 37.98PERCENT RED. e41FC 
SFPTEMBFR 25, 1963 
.62 19.01 .727 8.06 7.39 5 • '+ 1 7.826 21.983 114.14S3 51.498 
e48 18.80 .729 1.23 6.34 4.65 7.529 21.695 102.425 35.883 
.68 18.80 • 7?..9 5.63 10 • 1 '3 7.75 9.170 21.695 70.593 35.036 
.96 19.36 .723 3 • 5 5 21.39 12.44 9.286 22.468 46.915 32.604 
.95 19.92 .717 4.52 24.20 14.17 10.382 23.270 58.327 39.782 
.98 19.71 .720 2.79 21.67 14.39 12.187 22.961 30 • 11 3 21.254 
.90 19.43 .723 4.49 15.04 12.12 12.441 2? .561 ,~5.4q4 29.612 
.74 19.22 • 7 2 '5 7.91 11.34 9.16 Q.19~ 22 .267 103.5~6 55.581 
SUM p 571.558 PFC 301.253 52.70PERCFNT P~ D. .57FC 
SFPTfMBER 26, 1963 
.58 18.79 .729 10.02 11. 39 6.70 7.125 21.688 146.014 61.824 
.41 18.59 .732 9.17 9.84 5.80 6.904 21.409 113.118 39.957 
.55 18.44 • 7 '3 3 9e08 12.87 8.72 8.880 21.218 112.047 45.210 
.91 18.94 .728 3.21 24.27 13.16 8.737 21.884 4?.321 28.052 
.93 20.28 .714 3. 12 29.21 14.35 7.788 23.786 49.960 33.183 
.96 19.49 .122 3el7 2'5.46 13.63 8.789 22.649 43.987 30.512 
.90 19.14 .726 6.38 16.59 11.03 9.956 22.156 77.868 50.900 
.12 18.72 .730 8.95 13.67 8.76 8.474 21.586 117.436 61.785 
SUM p 722.773 PFC 351.426 48.62PERCENT RED. .54FC 
SEPTf:MBER 2·1, 1963 
.54 18.44 • 7 3 '3 10.02 1 J • 2 J 7.3? 7.998 21.21-3 132.486 52 .488 
.37 18.30 .735 10.o~ 9.77 6.49 7.782 21.028 1'3'3.188 36 .227 
.5 2 18.16 .736 9.38 12.76 9.23 Q.62] 20.84'5 ]0'5.~?.~ 40.34~ 
.88 18.51 .7'3? 4.)1 24.8S 13.88 9 • i:;44 ?1.'303 48 • ~ 8"l ~1.201 
.83 19.42 • 7 2 '3 6.88 28.96 14.35 7.9~4 2?.. 5 "J6 ].()().717 ~0.47? 
.87 19.28 • 7 2 '+ 4.18 25.25 14.14 9.721 22.354 5?.882 -::13.345 
.88 18.58 .1~2 5.75 17.45 11.75 10.515 21.394 62.609 L~0.34~ 
.76 18.37 • 7 31+ 8.89 15.72 9.37 8.124 21.114 115.522 64.483 
SUM p 751.I 33 PFC 358.912 47.78PERCENT RED. e51FC 
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TABLE B (CONTINUED} 
AVERAGE 3-HOUR VALUFS AND CALCULATED RESULTS FOR THE SIMPLIFIED METHOD 
AT PACTOLA RESERVOIR 
C TO F u DB WB EA EO p PFC 
SEPTEMBER 28, 1963 
.64 18.23 .735 7.98 15 .99 8.60 6.928 20.930 111.751 52.635 
• 5 2 18.()9 .737 9.33 11.88 8.26 8.827 20.747 111.302 42.679 
.60 17.95 .738 8e30 8.51 1.12 9.292 20.566 93.655 41.520 
SUM p 316.709 PFC 136.83c:; 43.20PERCENT RED. e43FC 
PEP!OD TOTAL p 8909.779 PFC 4380.984 
49.1705 PERCENT RED. .52 FC 
TABLE B (CONTINUED> 
AVFRAGE 3-HOUR VALUES AND CALCULATED RESULTS FOR THE SIMPLIFIED METHOD 
AT PACTOLA RESERVOIR 
THERMAL SURVF.Y PERTOD 11 FROM 9/28/63 TO 10/ 9/63 
C 
.75 
.74 
.91 
.90 
.12 
SUM P 
.53 
.35 
.56 
.92 
.s1 
.91 
.87 
.73 
SUM P 
.58 
.44 
.64 
.9~ 
.94 
.en 
.88 
.69 
SUM P 
TO F 
18.02 .738 
18.09 .737 
18.23 .735 
18.16 .736 
18.02 .7,8 
379.796 PFC 
18.02 .7'38 
17.~A 
17.88 
18.30 
18.86 
.739 
.739 
.735 
.729 
18.72 .730 
18.58 .732 
18.51 .732 
621.408 PFC 
u 
7.34 
5.65 
4.27 
4.78 
5.98 
221.102 
DB WB EA EO 
SEPTE~BER 28, 1963 
9.77 7.05 8.480 20.659 
14.01 7.39 6.493 20.747 
13.68 7.79 7.187 20.930 
s.20 5.24 1.110 20.s41 
4.95 2.93 6.378 20.660 
58.~7PERCENT RED. 
SEPTEMBER 29, 1963 
4.27 2.21 5.980 20.660 
8.67 ~.30 ?.95 6.203 20.479 
8el2 9.JO 6e92 8.702 20.479 
3.23 19.08 11.86 9.?27 21.030 
3.55 23.98 
3.52 21.78 
4.88 14.78 
8.58 1 3 .63 
292.242 
13 . 58 9.554 21.783 
13 .58 10.820 21.582 
10.29 9.9~5 21.394 
7.59 6.963 21.304 
47.02PERCENT RED. 
SEPTEMBER 30, 1963 
18.30 .735 1.11 12.17 6.90 6.929 21.029 
18.09 .7 3 7 8.16 lJ.93 6.54 6.614 20.752 
J~.81 .740 6.53 14.01 9.23 8.909 20.386 
18.44 .1~3 ?.84 2~.28 12.84 7.654 21.209 
19.50 .7?2 ~.55 20.~6 1,.2~ 5.926 22.661 
19.28 .724 ?.99 2~.79 13.41 8.261 ??.3~A 
18.o, .7?R c:;.,?. 18.01 11.23 9.426 21.87~ 
18.45 .733 8.]7 15. 0 6 8.92 7.381 21.220 
610.568 PFC 311.996 51.09PERCfNT RED. 
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p 
89.487 
80.647 
58.758 
65.424 
85.479 
e59FC 
103.162 
123.829 
C:,5.651 
,e.11s 
41.533 
'37.962 
55.982 
123.111 
e52FC 
100.280 
115.492 
74.9-76 
~8.522 
50.573 
42.269 
66.323 
113.129 
e55FC 
PFC 
49.539 
441008 
39.350 
43.375 
45.427 
401357 
32.054 
391616 
?13.818 
27.617 
25.244 
351663 
65.870 
42.757 
37.471 
351526 
26.285 
40.457 
2().716 
42.516 
57.265 
TABLE B (CONTINUFD) I 
AVERAGE 3-HOUR VALUES AND CALCULATED RfSULTS FOR THE SIMPLIFIED METHOD 
AT PACTOLA RESERVOIR 
C TO F u DB WB EA fO p PFC 
OCTOBER 1 ' 1963 
.50 18.09 .737 10.44 1'1.00 8.00 6.715 20.75~ 146.676 54 .077 
.·:n 17.88 .110 q.~6 lCi.07 7.89 6.5~~ 20.479 ]1'?.4~2 30.597 
.62 17.74 .741 6e97 16.28 10.ot.i. 8.7?4 20.29~ 80.686 '37.075 
.90 18.21 .7ic:; 5 • o, 24.e1 12.93 8.0')1 20.9~5 64.qR9 4~.04? 
.11 18.~7 .7,4 6 • 87 2~.80 12.40 6.693 21.11q 99.104 t;6 • 04 3 
.91 1a.~o • 73c:; '3 • A 5 21. ~o 10.85 5.736 21.02, 58 .042 39 • 4 3 '.3 
.90 18.16 .736 5.18 16.43 9.72 8.191 20.841 6':-.551 43.460 
.76 17.~5 .738 8.27 13.76 a.co 7. ,~ 2 6 20.566 108.772 61.082 
SUM p 758.174 PFC 364.811 4 8 • 11 P E RC f ~I T RED. .52FC 
OCTOBER 2. 1963 
.62 17.81 .740 8.05 11.52 6.61 6.940 20.386 108.356 49.738 
.48 17.74 .741 8.00 9.93 5.96 7.049 20.294 106.079 37.737 
.63 17.59 .742 6.66 12.55 8.42 8.659 20 .111 76.,52 ,5.723 
.A6 17.81 .740 4.74 ?.2.09 10. 0 6 6.698 20.381 6lf • 0 ?6 41.341 
.91 18.~0 .7,5 5.41 24.~4 12.46 7.614 21 .024 72.G0'3 4?,773 
.97 18.]5 • 716 ~. 8 () 21 • 4 8 11 • 68 8.100 20.8?8 4~.,78 ,4,574 
.91 17.87 .739 4.67 1,.P3 9.05 8.768 20.461 54.674 36.805 
.78 17.66 .741 1.22 11.54 7 • ?..4 7.R36 20.197 P9.7G8 51.677 
SU"-1 p 620.970 PFC 336.372 54.16PERCfNT RFD. • 56r=-( 
OCTOBER 3. 1963 
.66 17.52 .743 9.19 11. 21 6.83 7.'385 20 .020 116.133 56.981 
.50 17.52 .743 7.57 17.38 9.21 6.954 20.020 98.081 36.792 
.66 17.24 .746 7.56 16.~5 10.92 9.934 19.665 7~.617 36 .265 
.57 17.~8 .744 q.51 24.78 11.:34 5.704 19.840 114.1_.g7 57.104 
.·:n 11.·:q • 74f:. 9.,1 .?6.7? 12.02 c:. • 596 1q.750 ]32.09~ "16. ,~4 5 
.2, 17. ·:q .74r; 4.56 21.01 11•88 6.<?97 10.150 5P..l6'3 9.975 
.91 17.'?R .744 c; • 7 R 16.'?9 q. '3 2 7.669 1 C'l • A 40 64.~?8 43.606 
.79 17.24 • 746 8.07 14.24 7.4] 6 • "l A 2 lG.651 l07.?2C::, 61.729 
SUM p 785.032 PFC 340.401 4 3 • 3 6 PF R CF r-,, T RFD. e43F C 
OCTOBER 4, 1963 
.66 11.10 .747 q.03 12.55 6 .18 '5.821 19.1+89 121 .1+ ~ 9 60.0,2 
.54 17.0'3 .748 9.76 11.63 5.89 5 .995 1 9 • l+.() 6 l,0.965 52.944 
.57 16.89 .750 8.53 14.57 9.21 8.565 19.2'34 91 .085 38.944 
.86 1 7 • '3 1 .745 5.27 2c;.61 12.71 7.274 19.757 65.R76 42.242 
.10 17.59 .742 8.74 28.58 13.05 6.091 20 • 111 12?.535 63.700 
.79 17.45 .744 4.98 26.27 12.73 6.918 19.931 64.8?0 38.112 
• A 1 J7.c;q .742 ~.62 18.19 1 r.46 R. 2 11 ?n.112 4"l.)"l? ?~. 0 46 
.81 17.67 .74] 1.qo 2().25 9.99 6.~76 2n.201 109.101 6t:Se682 
SUM p 751.168 PFC 188 • i:;06 c; J • 7 ? P FR CE ~I T REr). e53F C 
OCTOBER 5, 1963 
.82 17.5? .743 9.20 13.99 7.82 7.058 20.020 119.264 72.701 
.83 17.~1 .74~ 9.6, 14.15 7.70 6.803 19.755 124.8~5 11.211 
.12 17.24 .746 8.65 lR.12 10.02 7.645 19.665 104.051 55.918 
.89 17.45 .744 4.54 24.83 12.69 7.692 19.930 55.609 36.830 
.81 18.02 .738 6e42 27.61 12.55 5.876 20.654 94.897 56.741 
.90 17.73 .741 4.87 ~5.88 11.70 5.601 20.2S'.39 71.619 47.771 
.84 17.!>9 .742 4.97 )8.54 9.37 6.514 20.111 6 7 • 582 42 .159 
.67 17.67 .741 1.10 J_c;.76 7. q' 6.18R 20.20') Joe.019 53 .692 SUM p 745.898 PFC 44'3_.090 5 9 • 4 0 P f. R C F ~! T RED. e60FC 
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TABLE B (CONTINUED> 
AVERAGE '3-HOUR VALUFS AND CALCULATFD RESULTS FOR THE SIMPLIFIED METHOD 
AT PACTOLA RESERVOIR 
C TO F u DB WR FA FO p PFC 
OCTOBER 6, 1963 
• '50 17.59 .742 8 • 8 3 14.96 7.97 6.688 20.111 ll8.'.i64 44.025 
.13 17.~8 .744 10.04 14.14 7.79 6.929 19.845 12q.796 '31.905 
• 3 7 17.38 .744 7.53 15.83 10.85 10.131 19.845 73.178 20.168 
.71 17.53 .743 1.0, 21.94 13.20 10.131 20.026 69.590 36.728 
.76 17.67 .741 6.08 21.64 13.88 11.?91 20.203 53.588 '.30.215 
.91 17.66 .741 3.60 19.73 13.38 11. 68 9 20.197 30.669 20.706 
.92 17.59 .742 3.68 J3.81 11.01 11.52'=3 20.105 31.591 21.585 
.11 17.59 .742 5.56 11.oa; 9.12 10.45? 20 .11.1 53.781 30.754 
SUM p 56C.760 PFC 236.091 42.lOPERCENT PED. e48FC 
OCTOBER 7, 1963 
.62 17.59 .742 6. 0'5 C) • 1 2 7.61 9.562 20.111 63.q18 29.43'0 
.46 17.46 .744 7.)5 A.15 7.03 9.?84 19.936 75.487 25.839 
.66 17.~2 .74~ c; • 7 6 1n.10 8.90 10.710 19.760 52.191 2~.683 
.91 17.'59 .742 '3. 7;, ]6.89 12.62 12.141 20.111 29.648 20.036 
.86 18.15 .736 4.75 19.22 13.68 12.464 20.814 39.814 25.225 
.93 17.87 .739 3e29 17.67 12.11 11.83'3 20.467 28.478 1q.590 
.94 17.52 .743 3.68 12.40 10.51 11.606 20.020 30.985 21.65, 
.85 17.52 .743 5.06 9.88 8.47 10.257 20.020 49.441 31.241 
SUM p 369.965 PFC 198.701 53. 70PERCEf'~T RED. .57FC 
OCTOBER 8, 1963 
.76 17.~8 .744 6.39 7.86 6.85 9.~22 19.844- 67.277 38.087 
.67 17. ·:q • 74'1 5.8) R.4? 6.61 8 • 711 19.7c;q 64 • ?1 9 32.o~n 
.87 17.~9 • 74/J. 2.R4 1n.11 8.90 10.f69 19 • Rl+9 26.J&;Q ]6.q46 
.97 17.~8 .744 4.16 17.42 11.or; 9.506 19.844 41.010 ·:n.011 
.89 17.59 .742 5.48 2(') • 50 12.?2 9.466 20.105 58.~18 38.51~8 
.95 17.45 .744 4e?.7 1 8 • '5 7 11.88 l O • 06 l 19.929 42.?ll 2C).842 
.92 11.2, .746 4.69 12.26 9.14 9.788 19.659 46.317 31.808 
.78 17.17 .747 7.16 10.60 7.28 8.'303 19.575 80.787 47.082 
SUM p 428.293 PFC 265.473 61.98PERCFNT RED. .63FC 
OCTOBER 9t 1963 
.65 11.10 .747 8.99 10.62 6.67 7.522 19.492 107.699 52.355 
.51 16.96 .749 7.92 13.34 7.68 7 • ?4'l; 19.,21 95.724 36.583 
.62 16.82 .750 7.64 1 r.:; • 1 1 10.13 9.521 19 • l l1-5 73.556 '34.244 
SUM p 276.981 PFC 123.183 44.47PERCFNT RED. .44FC 
PER IOD TOTAL p 6909.019 PFC 3522.573 
50.985) PERCENT RFD. .54 FC 
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Table C 
Average Values , by Period s , for the Cummings Radi ation Integrator 
Located at Pac to l a Reservoir 
Period 
No . Date T * T· * T Cl E* Qv* Qo* 0 1 ,3, ~a 
oc oc oc mb cm/day ~cal cm- 2 day- 1~ 
6 7/6- 7/ 26 19 . 9 18 . 2 18 .2 12 . 4 0 . 58 11.6 - 11.0 
7 7/ 2 6- 8/8 18 . 9 17 . 2 19 . 2 11 . 7 0 . 55 7 . 4 - 0 . 5 
8 8/8- 8/25 18 . 6 17 . 2 21. 0 10 . 4 0 . 67 14.7 - 8 . 8 
9 8/25- 9/7 15 . l 13 . 1 14 . 6 7 . 3 0.34 6 . 3 - 2 . 5 
10 9/ 18-10/ 2 12 . 4 12 . 1 11. 6 8 . 4 0 . 35 6. 3 -10 . 9 
11 10/2- 10/16 10 . 9 9 . 8 11. 4 6 . 9 0 . 44 2. 6 - 19 . 6 
l 5/ 7- 5/21 11.4 13 . 3 10 . 3 8 .5 0 . 63 1. 6 - 54 . 5 
~ 2 5/21- 6/4 14 . 8 14 . 6 13 . 1 11. 2 0.39 6. 0 34 . 3 ~ 
(.Jl 3 
4 6/22-x3 19 . 4 18 . 9 20 . 1 14 . l 0 . 76 19 . 2 - 7 . 2 
5 7/ 5- 7 19 22 . 0 20 . 2 21.l 15 . 4 0 . 76 16 . 6 - 6 . 2 
6 7/19-;{2 21. 6 19 . 2 21 . 7 14 . 9 0 . 74 2 1J . O - 6 . 3 
7 8/2- 8 16 18 . 6 18 . 5 21.7 13 . 4 0 . 81 23 . 6 - 1.4 
8 8/16- 8/30 17 . 8 17 . 3 20 . 2 12. 7 0 . 69 16 . 6 - 11.0 
9 8/30- 9/13 16 . 7 16 . 4 17 . 7 13 . 9 0,. 54 9 . 7 5.8 
10 9/13- 9/28 14 . 0 14 . 1 15 . 9 12 . 4 0 . 53 9 . 6 -17 . 6 
11 9/ 28- 10/ 9 12 . 6 12 . 0 16 . 4 8 . 7 · 0 . 61 16 . 2 1.5 
Table D 
Aver age Wa t er Tempera tures (° C) for 5- Foot Layers Obtained fr om Therma l Surveys at Pacto la Reservoir - 1963 
Date 
Depth of layers 5/_7 5/_14 5!_21 5/_29 6/_4 6/_ll 6Ll3 6/_18 6/_22 
(feet) Aver age Time 
0950 0807 1024 0908 1041 1550 1011 1001 0923 
0- 5 11.07 ll . 66 11. 67 1.3 . 70 16 . 00 16. 80 17 . 78 18 . 34 19 . 09 
5- 10 10 . 05 1 1 . 52 11. 42 13 .25 15 . 44 16 . 76 16 . 82 17 . 95 18 . 68 
10- 15 9 . 24 E . 26 11 . 24 13 . 03 14 . 95 16 . 51 16 . 2 6 16 . 98 18 . 06 
15- 20 8 . 64 11 . 02 11 . 14 12 . 62 14 . 12 15 . 31 15 . 46 15 . 32 15 . 84 
20- 25 8 . 24 10. 58 10 . 94 12 . 05 12. 68 13 . 72 13 . 81 13 . 78 14 . 27 
25- 30 7 . 93 8 . 88 10 . 66 10 . 72 11.28 12 . 62 12 . 60 13 . 10 lJ . 60 
30- 35 7 . 35 7 . 63 8 . 28 9 . 28 9 . 44 ll . 41 11 . 72 12 . 44 13 . 05 
35- 40 6 .• 70 7 o0 l 7 . 27 8 . 02 8 . 32 9 . 98 10 . 37 ll . 84 12 . 52 
40- 45 6 . 33 6. 61 6 . 74 7 . 22 7 . 44 8 . 64 8 . 98 10 . 76 11. 75 
1--' 45- 50 6 . 10 6 . 35 6 . 46 6 . 84 7 . 00 7 . 75 7 . 87 9 . 28 10 . 65 ~ 
Q '\ 50- 55 5 . 94 6 . 15 6 . 22 6 . 57 6 . 66 7 .20 7 . 25 8 . 12 9 . 26 
55- 60 5 . 79 6 . 01 6 . 05 6 . 37 6 . 42 6. 88 6 . 89 7 . 46 8 . 17 
60- 65 5 . 67 5 . 88 5 . 93 6 . 21 6 . 24 6 . 62 6 . 66 7 . 08 7 . 56 
65- 70 5 . 58 5 . 78 5 . 82 6 . 05 6 . 07 6 . 45 6 . 46 6 . 78 7 . 04 
70- 75 5 . 53 5 . 70 5 . 73 5 . 88 5 . 95 6.27 6 . 29 6 . 57 6 . 77 
75- 80 5 . 49 5 . 62 5 . 65 5 . 80 5 . 83 6 . 10 6 015 6 . 40 6 . 55 
80- 85 5 . 45 5 . 56 5 . 59 5 . 71 5 . 76 5 . 97 6. 01 6 . 26 6 . 38 
85- 90 5 . 43 5.52 5 . 55 5 . 65 5 . 70 5.88 5 . 89 6 .12 6 . 24 
90- 95 5 . 40 5 . 50 5 . 52 5 . 60 5 . 64 5 . 82 5 . 82 6 . 01 6 . 10 
95- 100 5.41 5 . 48 5 . 50 5 . 57 5 . 60 5 . 76 5 . 76 5 . 96 5 . 95 
100- 105 5 . 43 5 . 51 5 . 51 5 . 56 5 . 58 5 . 72 5 . 70 5 . 86 5.90 
105- 110 5 . 62 5 . 66 5 . 71 5 . 68 5 . 82 5 . 86 
110- 115 5 . 71 5 . 75 5 . 78 5 . 80 
115-120 5 . 74 5 . 80 5 . 76 5 . 77 
120- 125 5.80 5 . 76 5 . 77 . 
125- 130 5 . 81 5 . 76 5 . 80 
130- 135 5 . 72 
135- 140 5 . 73 
140- 145 5 . 72 
\ 
Table D (cont'd) 
Average Water Temperatures (°C) for 5-Foot Layers Obtained from Thermal Surveys at Pac t ola Reservoir - 19 63 
Date 
Dept r1 of layers 6/_25 7 /3 7/4 7!_5 7!_6 7!_7 7l8 7!_11 7 !_13 
(fee t ) Average Time 
1028 0920 0642 0655 0702 0723 OS58 1717 0732 
0- 5 20 . 72 21 . 28 20 . 89 20 . 83 21.39 21.39 22.09 24.47 23.39 
5- 10 20 . 21 20 . 96 20 . 84 2,J . 76 21 . 25 21.24 21. 96 24.10 23.31 
10- 15 19 . 27 20. 62 20 . 51 20 . 42 20 . 84 20 . 98 21.29 22 .. 34 22 . 54 
15- 20 16 . 66 19 . 22 19 . 13 19.40 19 . 08 19 .. 45 19 .44 19.93 19 . 98 
20- 25 14 . 71 16"30 16 . 23 16 . 44 16 . 48 16 . 69 16 .98 17 . 47 17 . 83 
25- 30 13 . 86 14 . 70 14 . 69 14 . 87 14 . 96 15 .. 13 15032 15. 66 1 ) . 96 
30- 35 13 . 23 13.84 13 . 83 13 . 96 13 . 98 14 . 06 14.16 14.37 14 . 63 
35- 40 12 . 66 13.22 13 . 18 13.31 13 . 30 13.39 13 . 46 13 . 57 13 . 76 
40- 45 12 . 03 12 . 63 12 . 66 12.70 12 . 73 12.74 12 . 79 12 . 95 13 . 08 
I-' 45- 50 11.12 12 .. 00 12 . 00 12.10 12 . 06 12 . 08 l2ol 6 12038 12 . 46 b. 
.:...i 50- 55 9 . 67 1 1 . 06 11.01 11..30 11.17 11.19 11 . 45 11 . 68 11 . 72 
55- 60 8 . 46 9. 87 9 . 92 10 . 12 10 . 05 10 . 11 10 . 32 10 . 62 10 . 90 
bO- 65 7 . 69 8 . 80 8 . 75 8 . 97 8 . 94 9 . 08 9 . 15 9 . 62 9 . 82 
D5- 70 7 . 20 7 .. 93 7.93 8 .08 8 . 10 8 .20 8.35 8 . 71 8 . 78 
70- 75 6 . 86 7.41 7.44 7.52 7 .52 7. 56 7 . 71 7 .. 96 8 . 04 
75- 80 6 . 65 7 . 08 7 . 12 7.16 7 . 18 7 . 24 7.33 7.50 7 . 56 
80- 85 6 . 48 6 . 84 6 . 86 6 . 92 6 . 94 7.00 7. 04 7 . 22 7 . 23 
85- 90 6 . 33 6 . 65 6 . 68 6 . 70 6 . 74 6 . 80 6 . 81 6 . 96 6 . 98 
90- 95 6 . 19 6 . 47 6 . 50 6 . 54 6 . 56 6 060 6 . 60 6 . 76 6 . 81 
95-100 6 . 06 6 . 31 6 .34 6 . 40 6 . 36 6 . 40 6.47 6 .57 6 . 60 
100-105 5 . 98 6 .17 6 .24 6 .28 6 . 25 6 . 29 6 .32 6.43 6 . 48 
105-110 5 . 89 6 . 07 6 . 10 6 . 16 6 . 16 6 . 18 6 .25 6.30 6 . 36 
110-115 5 . 84 5 . 99 6 . 03 6 . 08 6 .07 6 .08 6 . 12 6 ,,20 6 .29 
115-120 5 . 78 5.,91 5 . 96 5 . 99 5 . 99 5 . 99 6 . 02 6 .. 09 6 .16 
120-125 5.76 5 .. 86 5 . 89 5 . 92 5 . 92 5.95 5.94 6. 02 6 .06 
125-130 5 . 78 5 .. 85 5 . 86 5 . 89 5 . 90 5 . 91 5 . 94 5.96 5 . 98 
130-135 5. 80 5 . 86 5 . 90 5 . 89 5.93 5.94 5 .. 95 5.95 6 . 02 
135-140 5 . 85 5 . 80 5 . 94 5 . 97 6 .02 6 . 03 6 . 09 
140-145 6 . 01 
Tab le D (cont'd) 
Average Water Temperatures (°C) for 5-Foot Layers Obta ined from Therma l Surveys at Pactola Reser voir - 1963 
Da t e 
De pth of layers lll5 7/)7 7 (_1 9 7/_23 7/...2 6 7/...30 8/..2 8/..6 8/9 
(feet) Average Time 
0734 0732 0708 0800 0805 0728 0701 0732 0723 
-0- 5 23 . 07 23 . 49 23 . 68 23 . 90 24 . 28 22 . 90 23 . 04 22 . 92 23 . 29 
5- 10 22 . 99 23 . 48 23 . 72 23 . 74 24 . 28 22 •. 88 23.05 22.88 23 . 28 
10- 15 22 . 57 23 . 01 23 . 28 23 . 61 23 . 95 22 . 85 23 . 02 2?...76 23 . 18 
15- 20 20 . 51 20. 58 20 . 80 21 . 42 22 . 46 22 . 26 22 . 41 22 . 31 22 . 84 
20- 25 18 . 12 rn .21 rn . 45 1;=3 . 92 19 . 19 19 . 28 19 . 63 20 .• 83 20 . 78 
25- 30 16 . 20 16.46 16 .• 71 17 . 19 17 . 41 17 . 74 17 . 92 18.32 18 . 46 
30- 35 14 . 73 14. 87 15 . 10 15 . 53 15 . 59 15 . 99 16 . 27 16.65 16 . 82 
35- 40 13 . 82 13 . 91 14 . 03 14 . 21 14 . 35 14.49 14 .. 69 14.98 15 . 05 
40- 45 13 . 18 13 . 25 13.32 13 . 45 13 .• 55 13 . 69 13 . 76 13 . 93 13 . 97 
I--' 45- 50 12 . 59 12 . 60 12 . 72 12 . 80 12 . 90 13.06 13 . 12 13 . 24 13.29 _t:,. 
O'.) 50- 55 11.88 11.97 12 . 04 12.1 6 12 . 30 12.43 12.54 12. 59 12 . 61 
55- 60 11 . 02 11.10 11.30 11.39 11..62 11.85 11 . 94 12.08 12 . 05 
60- 65 9 . 99 10 . 05 10 . 37 10 . 51 10 . 80 11 . 12 11.16 l l.38 11 . 46 
65- 70 9 . 07 9 .16 9 . 39 9.39 9 . 67 10 . 05 10 . 32 10 . 56 10 . 69 
70- 75 8 . 24 8 . 31 8 . 52 8 . 50 8 . 82 9.18 9 . 38 9 . 53 9 . 71 
75- 80 7 . 75 7 . 72 7 . 84 7 . 94 8 . 16 8 . 46 8 . 60 8 . 80 8 . 91 
80- 85 7 . 33 7 . 38 7 . 46 7 . 50 7 . 72 7. 96 8.08 8 . 25 8 . 32 
85- 90 7 . 07 7.12 7 .19 7 . 26 7.42 7.58 7 . 68 7 . 84 7 . 88 
90- 95 6 . 86 6.90 6 . 97 7 . 01 7 . 18 7 . 30 7 . 34 7 . 49 7 . 57 
95-100 6 . 70 6 . 73 6 . 80 6 . 82 6 .. 97 7 . 05 7011 7 . 23 7 . 24 
100- 105 6 . 53 6 . 55 6 . 65 6 . 66 6 . 74 6 . 86 6 . 92 7 . 03 7.02 
105- 110 6 . 44 6 . 43 6 . 50 6 . 52 6. 61 6 . 72 6 . 79 6 . 87 6 . 86 
110- 115 6 . 29 6 . 34 6 . 35 6 . 42 6 . 50 6.61 6 . 66 6 . 74 6 . 76 
115-120 6 . 18 6 . 22 6 . 24 6 . 32 6 . 38 6 . 50 6 . 57 6 . 64 6 . 66 
120- 125 6 .08 6 . 10 6 . 16 6 . 22 6 . 28 6.39 6. 46 6 . 52 6 . 55 
125- 130 6 . 02 6.01 6 . 08 6 . 17 6 . 19 6.29 6 . 41 6 . 45 6 . 52 
130- 135 6 . 00 6 . 04 6 . 04 6 . 15 6 . 18 6 . 28 6.36 6 . 39 6 . 48 
135- 140 6 . 09 6 . 07 6 . 12 6 . 18 6 . 20 6. 35 6 .39 6 . 47 
140- 145 6 . 10 6 . 40 
I 
' 
Tab le D (cont ' d) 
Aver age Water Tempera t ures (°C) f or 5- Foot Layers Obtained f r om Thermal Surveys at Pac t ol a Reser voi r - 1963 
Date 
De :J t h of l ayers 8/13 8/16 8[20 8[23 8[27 8l30 9/3 
' 
9[6 9/10 
( fe et) Average Time 
0653 0730 0639 0745 OS23 0703 0640 0709 0747 
0- 5 22 . 62 22 .77 22 . 07 21.94 22 . 06 2L36 20 . 85 20 . 72 20 . 72 
5- 10 22 . 66 22 . 78 2~ . 08 21. 87 22 . 08 21.39 20 . 88 20 . 71 20 . 68 
10- 15 22 . 65 22 . 71 22 . 07 21. 85 22 . 06 21.39 20 . 88 20 . 66 20 . 67 
15- 20 22. 45 22.,48 22 .. 02 21 . 83 21. 99 21 . 38 20 . 88 20 .. 59 20 . 63 
20- 25 21.28 21. 71 21 . 48 21 . 45 21. 63 21 . 30 20 . 86 20 . 39 20 . 48 
25- 30 18 . 76 19 . 09 19 . 31 19 . 37 19 . 60 19 074 19 . 68 19 . 72 19 . 78 
30- 35 17 . 08 17 . 34 17 . 62 17. 65 18 . 03 18 . 08 18 . 17 18 .. 21 rn . 29 
35- 40 15 . 36 15 . 59 15 . 62 15 . 88 16 . 07 16 .. 19 16 . 56 16 077 17 . 02 
40- 45 14 . 18 14 . 25 14 . 32 14 . 43 14 . 63 14 . 73 14 . 85 15 . 11 15 . 25 
I---' 45- 50 13 . 41 13 . 50 13 .54 13 . 62 13 . 72 13 . 80 13 . 89 14 . 03 14 . 13 ~ 
'° 50- 55 12 . 75 12 . 86 12 . 89 12 . 90 13 . 01 l3o08 13 . 16 13 .26 13 . 35 
55- 60 12 . 22 12 . 25 12 . 29 12 . 38 12 . 43 12 . 49 12.59 12 . 63 12 . 70 
60- 65 11. 61 11 . 62 11 .. 69 11 . 79 11 . 83 11.91 12.00 12. 05 12 . 12 
65- 70 10 . 76 10 . 84 10 . 99 11 . 08 11.20 11.27 11.36 11 . 46 11 . 58 
70- 75 9 .. 89 9 . 82 10 .24 10 . 30 10 . 42 10 . 51 10 . 67 10 . 84 10 . 90 
75- 80 9 . 07 9 . 09 9 .29 9.49 9 . 48 90 66 9 .. 84 10.02 10 . 18 
80- 85 8 .46 8 . 50 8 . 72 8 . 82 8 . 97 9 . 04 9.19 9 .26 9.45 
85- 90 8 . 04 8 .. 03 8 . 17 8 .30 8 . 42 8 050 8 . 63 8 .73 8 . 87 
90- 95 7 . 68 7 . 65 7.76 7 . 88 7 . 93 8 .. 04 8.20 8 .24 8 . 42 
95- 100 7 . 37 7 . 39 7 . 44 7 . 57 7 . 58 7 . 66 7. 81 7 . 85 8 . 00 
100- 105 7 . 13 7.1 6 7 . 17 7 . 30 7 . 31 7 . 40 7 . 52 7.58 7 . 69 
105- 110 6 . 97 6. 97 7 . 03 7 . 11 7 . 13 7 . 24 7 . 34 7 .33 7 . 50 
110- 115 6 . 84 6 . 85 6 . 84 6 . 97 6 . 99 7 . 07 7 . 18 7.20 7 . 31 
115-120 6 . 71 6 . 76 6 . 77 6 . 83 6 . 87 6 . 94 7 . 06 7 . 07 7 . 12 
120- 125 6 . 62 6 . 65 6 . 69 6 . 74 6 . 79 6. 84 6 . 96 6 . 96 7 . 01 
125- 130 6 . 52 6 . 56 6 . 62 6 . 63 6 . 72 6 . 81 6 . 78 6 .92 6 . 95 
130- 135 6 . 51 6 . 55 6 . 60 6 . 61 6 . 73 6 .78 6 .78 6 091 6 . 90 
135- 140 6 . 50 6 . 62 6 . 62 6 .77 6 . 80 
Tab le D (cont'd) 
Average Water Tempe r atures (°C) for 5-Foot Layers Obta ined fr om Thermal Surveys at Pacto la Reservoir - 1963 
Date 
Depth of layer s 9/13 9/_20 9/28 10/_9 10/_10 l0l11 10/_12 10/_13 10/_19 
(fee t) Ave r ag e Time 
0818 1042 Or311 0938 0959 1049 0859 0946 1128 
0- 5 20 . 50 l9 e42 17 .. 72 16 . 56 16 . 38 16 . 14 16 . 12 16 . 08 14 . 97 
5- 10 20 .34 19 . 46 17 . 77 16 . 45 16 . 37 16 .13 16 . 02 16 . 03 14. 91 
10- 15 20.29 19 . 46 17 . 78 16 . 42 16 . 35 16 .10 16. 01 16 . 00 14 . 87 
15- 20 20 . 23 19 . 44 17 . 78 16 . 39 16 . 33 16 . 06 16 . 00 15 . 98 14 . 84 
20- 25 20 . 16 19 . 41 17 . 77 16 .. 37 16 . 31 16 . 03 15 . 99 15 . 95 14 . 84 
25- 30 19 . 84 19 .32 17. 76 16 . 35 16 . 30 16 .00 15.96 15 .. 90 14 . 82 
30- 35 18 . 50 rn .. 54 17 . 67 16 . 34 16 . 23 16 . 00 15 . 96 15.79 14 . 84 
35- 40 17 . 12 17.21 17 . 46 16 . 29 16 . 25 15 . 97 15.92 15 . 75 14 . 79 
40- 45 15 . 56 15 . 84 15 .. 87 15 . 92 15 . 97 15 . 86 15 . 74 15 .. 76 14 . 70 
f--' 45- 50 14 . 21 14~46 14 . 75 14. 87 14 . 74 14 . 94 15 . 17 14 . 86 14 .. 66 (.Jl 
0 50- 55 13 . 42 13.59 13 . 80 13 . 95 13 . 89 13 . 93 13 . 96 13.93 14 . 50 
55- 60 12 . 79 12 . 90 13 . 07 13 . 25 13 . 15 13.30 13 . 28 13 . 27 13 . 52 
60- 65 12 . 23 12 . 33 12 . 46 12 .. 60 12 . 56 12.59 12 . 68 12. 63 12 .• 76 
65- 70 11 . 64 11. 73 11.87 12 . 05 11..96 12 . 01 12.13 12 . 05 12 . 15 
70- 75 11. 02 11 . 12 11.27 11 . 45 11 . 41 11.46 11 . 55 11 . 58 ll . 63 
75- 80 10 . 21 10 . 41 10 . 67 10 . 84 10 . 79 10 . 86 10 . 91 11. 00 11.05 
80- 85 9 . 54 9 . 73 9 . 88 10.15 10 . 19 10 .12 10.30 10 . 35 10 . 44 
85- 90 8 . 94 9 .17 9 . 40 9 . 54 9 . 54 9 . 50 9 .70 9. 63 9 .71 
90- 95 8 . 42 8 . 61 8 . 85 9 . 09 9 . 14 9 .02 9 . 11 9.21 9 . 15 
95- 100 7 . 97 8 . 12 8 . 31 8 . 50 8 . 54 8 .48 8 . 62 8 . 62 8 . 61 
100- 105 7 . 67 7 . 78 7 . 98 8 . 09 8 . 14 8 . 11 8 . 20 8 . 26 8 . 25 
105- 110 7 . 47 7 . 53 7 . 73 7 . 85 7 . 83 7.84 7 . 90 7 . 96 7 . 94 
110-115 7 . 28 7 . 35 7 . 50 7 . 65 7 . 57 7 . 59 7 . 66 7 . 68 7 . 68 
115-120 7 . 12 7.20 7 . 37 7. 49 7 . 43 7 . 43 7 . 49 7.49 7 . 49 
120- 125 7 . 01 7. 07 7 . 24 7.33 7.28 7.29 7 . 34 7. 37 7 . 35 
125- 130 6 . 93 6 . 94 7 . 10 7 . 24 7 .20 7 . 14 7 . 20 7 . 25 7 . 28 
130-135 6 .. 90 6 . 90 7 . 03 7.21 7 . 14 7 . 09 7 . 14 7.24 7 . 21 
135- 140 7 . 01 7.17 
' 
' 
T3b le D (cont'd) 
Average Water Te~peratures (° C) for 5-Foot Layers Obtained from Thermal Surveys at Pactola Reservoir - 1963 
Date 
Depth of layers 10L26 11L2 lll12 lll16 11L23 
(feet) Average Time 
1306 1120 0826 1240 1105 
0- 5 13 . 71 12.06 10 . 07 9 . 56 8 . 03 
5- 10 13 . 74 11.94 10 . 09 9 . 59 7 . 97 
10- 15 13 . 75 11.90 10 . 08 9 . 59 7 . 94 
15- 20 13 . 76 11.87 10 . 07 9 . 59 7 . 92 
20- 25 13 . 74 11 . 84 lJ . 05 9 . 57 7 . 86 
25- 30 13 . 74 11. 78 9 . 93 9.48 7 . 84 
30- 35 13 . 65 llo 68 9.87 9 . 45 7 . 92 
35- 40 13 . 75 l J .73 10 . 12 9 . 51 7 . 88 
40- 45 13 . 65 11. 67 10 . 11 9 . 63 7 . 85 
I-' 45- 50 13 . 69 11.59 10 . 02 9 . 51 7 . 90 (Jl 
I-' 50- 55 13.75 11 . 84 10 . 04 9 . 65 7 . 99 
55- 60 13 . 56 11. 76 10 . 08 9 . 54 7 . 93 
60- 65 12 . 80 11. 73 18 . 17 9 . 50 7 . 88 
65- 70 12 . 22 11 . 81 10 . 07 9 . 56 7 . 95 
70- 75 11. 74 11. 63 10 . 16 9 . 42 8 . 03 
75- 80 11 . 06 L'. . • 18 10.13 9 . 64 8 . 07 
80- 85 10 . 52 lJ . 57 9 . 91 9 . 52 8 . 02 
85- 90 9 . 94 10 . 02 9 . 92 9 . 48 7 . 94 
90- 95 9 . 35 9 . 46 9.51 9 . 32 8 . 02 
95-100 8 . 73 8 . 96 9 . 02 8 . 96 8 . 04 
100-105 8 . 34 8 .50 8 . 59 8.60 8 . 03 
105-110 8 . 03 8 .16 8 . 34 8 . 35 8 . 01 
110- 115 7 . 81 7 . 91 8 . 12 8 . 12 8 . 00 
115-120 7 . 67 7 . 75 7 . 94 7 . 91 8 . 06 
120~125 7 . 52 7 . 59 7 . 73 7 . 76 8 . 04 
125- 130 7 . 40 7 . 46 7 . 72 7 . 66 8.02 
130-135 7.44 7 . 60 7 . 62 8 . 02 
Table E 
Information Pertaining to the Material Application Phase of the Evaporation Investigation 
August 2 1963 
Number of Tota l time To tal Gas Breakdown Wind speed 
Date Time dusting tries dusting eounds used used time during dusting 
Hours Pounds Gallons Hours mph 
l AM 8 3.4 188 13.6 .o 7.4 
l PM 5 2.3 97 8 .4 0 .. 7 5.0 
2 Nv1 6 3. 6 205 12.5 .o 6 . 3 
2 PM 8 3.9 168 12.6 .o 7.4 
3 AM 5 3.3 145 10.9 0 .4 7.1 
3 PM 7 2 .. 6 155 13.5 .o 8 .. 9 
4 AM 6 3.1 150 11.9 .o 5.4 
4 P!vl 8 2.3 120 10 . 4 .. o 3.7 
5 PJ1 5 4.9 2 15 15.7 0 .8 6 .3 
5 PM 6 2 .. 4 135 12 .4 0.2 6.3 
I-' 6 AM 6 4 . 5 190 12.5 0 .• 2 7 .• 5 lJl 
J\) 6 PM 6 2.8 150 9 .7 .o 5.1 
7 .AiVt 6 4.5 230 12 . 6 0.2 6 .. 4 
7 PM 5 2.2 225 9.5 1.3 8 .. 9 
8 AM l 0 .. 9 70 6.1 7.0 5 .. 3 
8 PM 8 3.3 225 15 .. 7 . () 6 .3 
9 fa.Ni 8 3.9 170 14.l 1.0 7.1 
9 PM 6 3.2 190 13.l 0.3 6 . 6 
10 AV!. 3 1.6 120 6 . 4 6 .3 6 .5 
10 PM 6 2.8 230 11.4 .o 6 .• 0 
11 AM 9 3.5 180 11.5 .. o 7.3 
11 PM 4 2,,3 140 8.9 .. o 6.0 
12 AN1 7 3.5 285 14 .. 3 .. o 7.6 
12 PM 6 3 .. 8 180 12. 6 0.2 8 .3 
13 AM 7 4.8 225 15.l .o 6 . 6 
13 PM 10 3.3 125 12.5 0.1 6 .5 
14 AM 8 3.4 200 9.5 1.5 5.8 
14 P.\il 6 2.8 llO 11.5 1.4 5.7 
15 AM 8 3.8 120 15.6 0 .. 5 6 .5 
15 PM 4 1.9 70 10.4 1.7 6.1 
16 A.i'A 6 2.7 91 13.5 .o 6 .2 
16 PM 6 3.3 llO 13.6 0.9 6 .7 
_..-.i;,: t. 
Table E 
Information Pertaining to the Material Application Phase of the Evaporation Investigation 
Aw3ust 2 1963 
Number of Total time Total Gas Breakdown Wind speed 
Date Time dusting tri[2s dusting r2ounds used used time during dusting 
Hou.rs Pounds Gallons Hours mph 
17 faM 7 5.0 225 18.0 .o 10.3 
17 PM 8 3.3 155 10.5 .o 11.6 
18 AM 7 3.5 105 9 ... 6 .o 7.4 
18 PM ! 6 3.5 120 10 .. 5 0.1 6 . 8 
19 AM 6 4.6 140 13. 6 0.1 8 .1 
19 PM 7 4.3 220 20.1 .. o 9.3 
20 Ai'IA 4 4.3 130 15.6 1.6 4.5 
20 PM 7 4.0 250 14.7 0.3 8.0 
21 AlVt 6 4 .. 8 160 15.7 0.3 6.3 
21 PM 5 1.8 90 10.3 0 .. 2 6.1 
1--' 
22 AM 6 4 .1 135 12.7 0.7 5.6 (.Jl 
w 22 PM 5 L7 115 4.4 .o 6.2 
23 A'IA 6 3.7 200 14.5 .o 5.3 
23 PM 6 3.A 110 12.6 0.1 5.3 
24 P.N 6 4.3 145 12.7 0.5 5.6 
24 PM 8 3.9 Z)5 14.0 .o 7.3 
25 AN1 5 4.3 160 13.7 0.5 6 .3 
25 PM 4 2.1 130 9.4 .o 5.2 
26 P.Jt 5 4.8 210 16.9 ().1 8.8 
26 Pvl 7 2.4 140 15.5 .o 6.2 
27 AM 5 1.8 90 7.4 .o 3.5 
27 PM 7 4.5 204 18.7 .o 7.2 
28 AVL 5 3-.2 150 12.5 .o 4.5 
28 PM 8 2.6 70 12.3 D.5 3.6 
29 Ar../1. 7 3.7 205 15.7 .o 4.6 
29 PM 9 2.9 7 6 13.9 .o 4.0 
30 AM 7 3.4 135 12.4 0.2 4.7 
30 PM 7 3.9 207 17.0 .o 7.0 
31 AM 4 3.2 115 9.4 .o 3 .. 8 
31 P~vl 7 3.5 215 15.5 .o 6.3 
